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PUERTA DEL SOL, MADRID. 


PuERTA DEL Sou, or Gate of the Sun, Madrid, is the most 
famous and favorite public square in the Spanish city of 
Madrid. It was the eastern portal of the old city. rom 
this square radiate several of the finest streets, such as 
Alcala, one of the handsomest thoroughfares in the world, 
Mayor, Martera, Carretas, Geronimo. In our engraving 
the post office is seen on the right. Large and splendid build- 
ings adorn the other sides, which embrace hotels, cafes, 
reading rooms, elegant stores, etc. From this square the 
street railway lines traverse the city in all directions, The 
population of the city is about 400,000. It contains many 
magnificent buildings. Our engraving is from Jllustrirte 
Zeitung. 

CONCRETE BUILDINGS FOR FARMS. 

Bur_prnes made of concrete have never received the at- 

tention in this country that they deserve. 





| crete will fill in, holding all fast. 
They have the' place two inch planks on top of the wall upon which to rest! blistering paints, on steam raised in damp wood, Also an 


down on the studding, forming a tie. Make one mortise 
long enough to insert a key, so that the studding can be 
opened at the top when the box plank are to be raised. 
When the box plank are in position, nail cleats with a hole 
in each of them on each side of the studding, and corre- 
sponding boles in the studding, into which insert a pin to 
hold the plank to the studding. Bore holes along up in the 
studding, to hold the boxes when raised. 

To make the walls hollow, and 1 would do it ina building 
for any purpose, use inch boards the same width of the box 
plank, one side planed; put the two rough sides together 
with shingles between, nailing them together with six-penny 
nails; place them in the middle of the wall, the thin end of 
the shingledown. That gives them a bevel and can be easi- 
ly raised with the boxes. To tie the wall together, at 
every third course place strips of boards a little shorter than 
the thickness of the wall; cut notches.in each so that the con- 
The side walls being up, 
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WHAT CAUSES PAINT TO BLISTER AND PEEL ? 
HOW TO PREVENT IT. 


Tats subject has been treated by many, but out of the 
numerous ideas that have been brought to bear upon it, the 
writers have failed to elucidate the question fully, probably 
owing to the fact that in most parts they were themselves 
dubious as to the real cause, Last year W. 8S. gave a 
lengthy description in the Building News, in which he class- 
ified blistering and peeling of paint into one of blistering 
only. He stated in the beginning of his treatise the follow- 
ing : 

‘The subject of blistering of paint has from time to time 
engrossed the attention of practical men; but so far as we 
can follow it in the literature pertaining to the building 
trade, its cause bas never been clearly laid down, and bence 
it is a detail enshrouded in mystery.” 

W. 8. dwells mostly, in his following explanations on 
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THE PUERTA DEL SOL, MADRID, SPAIN. (From a Photograph.) 


merit of being durable and fire-proof, and of not being liable 
to be.blown down by violent winds. It is very easy to erect 


show that coal screénings may be employed to good advan- | 


tage in the place of sand and gravel. Mr. Samuel Preston, 
of Mount Carroll, Tll., has a dwelling and several other 
buildings made of concrete and erected by himself. Thev 
were put up in 1851. and are in excellent condition, Tm @he 
Farmers’ Review be gives the following directions for building 
concrete walls: 

First, secure a good stone foundation, the bottom telow 
frost. the top about one foot above ground. Near the top of the 
foundation bed in 2x4 scantling edgewise t 
with the walls, at such distances apart as the length of the 
planks that form the hoxes to hold the concrete m pe ee 
the ends of the scantling to run six inches beyond the 
and inside of the wall Now take 26 studding, one foot 
longer than the height of the concrete walls are to be, in 
ap upricht position in naire to each end of the 2x 4 seantling, 
and, if a foot wallisto he built, sixteen inches apart, a* 
the box plonk wilhteke op four inches To hold the stud- 
ding together at the top, take pieces of 2x6 lumber, make 





the upper joists, put on joist and rafters, remove the box | English painter, according to the Painters’ Journal, lately 
plank, take inch boards for boxes, cut to fit between joists | reiterates the same theory, and gives sundry reasons how 
them in places where sand and gravel are near at hand and | and rafters, and fill with concrete to upper side of rafters, | water will get into wood through paint, but is oblivious that 
lime is comparatively cheap. Experiments made in England | which makes walls that will keep out cold and damp, all the channels which lead water into wood are open to let it 


kinds of vermin, and a roof which nothing but a cyclone can 
remove. In making doorand window frames, make the 
jambs two inches narrower than the thickness of the walls, 
nailing on temporary two inch strips. 

Make the mortar bed large enough to hold the material for 
One course; put in unslaked quicklime in proportion to 1 to 
20 or 30 of other material; throw into it plenty of water, and 
don’t have that antediluvian idea that you can drown it; put 
in clean sand and gravel, broken stone, making it thin 
enough, so that when it is put into boxes the thinner portion 
will run in, filling all interstices, forming a solid mass, A 
brick trowel is necessary to work it down alongside the 
hoxing plank. One of the best and easiest things to carry 
the concrete to the boxes is a railroad wheelbarrow, scoop- 
ing it in with a scoop shovel. Two courses a week is about 
as fast as it will be safe to lay up the walls. 





Tur Medical Summary recommends the external use of 


(wo mortises in eag@& piece large enough to slip easily upand | buttermilk to ladies who are exposed to tan or freckles, 





out again. He lays great stress on boiled oi] holding water 
in suspense to cause blistering. which is merely a conjec- 
ture. Water boils at 212° F. and linseed oi! at 600° F., con- 
sequently no water can possibly remain after boiling, and a 
drop of water put into boiling oil would cause an explosion 
ton dangerous te be encountered. 

It will be shown herewith that boiled oil, though in gen- 
eral use, is unfit for durable painting, that it is the cause of 
most of the troubles painters have to contend with, and that 
raw linseed oil seasoned by age is the only source to bind 
pigments for durable painting; but how to procure it is 
another trouble to overcome, as all our American raw lin- 
seed oil has been heated by the manufacturers, to qualify it 
— drying and an early market, thereby impairing its 
quality. After linseed oil has been boiled, it becomes a 
poor varnish; it remains soft and pliable when used in 
paint, giving way to air pressure from the wood in hot 
weather, forming blisters. Turpentine causes no blistering; 
it evaporates upon being exposed, and leaves the pafot in a 
porous condition for the gas in the wood to escape; but all 









7064 


painters agree that b 


tigation we find two main sources from which gas is 
generated to blister paint—one from the wood, the other 
from the ingredients of the paint Che first named source 


of gas is started in hot weather by expansion of air confined 
in painted wood iwainst the paint and raises 
blisters when the paint is too soft to Tough, well 
ind keeps the air back. 
the air cools and 


which presses 
resist 
cemented paint resists the pressure 
These blisters mostly subside as soon as 
returns to the pores, but subsequently peel off 

W. 8. and others assert that damp in painted wood turns 


into steam when exposed to sun heat, forming blisters 
which cannot be possible when we know that water does 
not take a gaseous form (steam) at less than 212° F rhey 
have very likely been deluded by the known way of distill 





ing water with the aid of sunshine without concentrating 
the rays of the sun, upon the solubility of water in 
air, viz.: Air bolds more water in soijution (or suspension) in 
a warmer than in a cooler degree of temperature; by means 
of a simple apparatus sun-heated air Is guided over 
heated water, when the air saturated with water is conducted 
into a cooler, to give up its water again. But water has an 
influence toward hastening to blister paint; it holds the 
hardened woodsap in solution, forming a slight solvent of 
the oil, thereby loosening the paint from the wood, favoring 


based 


sun 


un 


blistering and peeling, There is a certain kind of blister 
which appears in certain spots or places only, and nowhert 
else, puzzling many painters. The explanation of this is 


the same as before-—soft paint at these spots, caused by acci 
dent or sluggish workmen having saturated the wood with 
coal oil, wax, tar, any other paint-softening 
material before the wood was painted, which reacts on the 
paint to give way to air pressure, forming blisters, 

The second cause of paint blistering from the ingredient 
of the paint happens between any layer of paint or varnish 
on wood, iron, stone, or any other substance, Its ori 
the gaseous formation of volatile oils during the heated sea 
son, of which the lighter coal oils play the most conspicuous 
part; they being less valuabie than all other volatile oils, are 
used in low priced japan driers and varnishes These vola 
tile oils take a form at different temperatures, li 
partly dormant uutil the thermometer hovers at 90° F. in 
the shade, when they develop into gas, forming blisters in 


rrease, or 


in is 


vrascous 


airtight paint, or escape unnoticed in porous paint his is 
the reason why coal-tar paint is so liable to blister in hot 
weather; an elastic, soft coal-tar covering holds part of its 
volatile oil coutined until heated to generate into gas; 1 
few drops only of such oil is sufficient to spoil the best 


when it bas been applied in prim 
ing, it settles into the pores of the wood, needing often from 
two to three repetitions of scraping and repainting before 
the evil is overcome. Now, inasmuch as soft drying paint is 
unfit to answer the purpose, it is equally as bad when paint 
too hard or brittle has been used, that does not expand and 
contract in harmony with the painted article, causing the 
paint to crack and peel off, which is always wh 
either oil or varnish has been too sparingly and turpentine 


painted work, and worse 


the case 


too freely used. Intense cold favors the action, when ail 
paints become very brittle, a fact much to be seen on low 
priced vehicles in winter time. Damp in wood will also 


hasten it, as stated in blistering, the woodsap undermining 
the paint 
r 


To uvoid peeling and blistering, the paint should be 
mixed with raw linseed oil in such proportions that it 
neither becomes too brittle nor too soft when dry. Prim 


ing paint with nearly all oil and hardly any pigment is the 
foundation of many evils in painting; it leaves too much 
free oil in the paint, forming a soft undercoat. For durable 
painting, paint should be mixed with as much of a base pig 
ment as it can possibly be spread with a brush, giving a 
thin coat and forming a chemical combination called soap 
To avoid au excess of oil, the following coats need turpen 
tine to insure the same proportion of oil and pigment. As 
proof of this, prime a piece of wood anda piece of iron 
with the same paint; when the wood takes up part of the 
oil from the paint and leaves the rest in proportion t 
harden well, where at the same time the paint on iron re 
mains soft. To be more lucid, it need be explained, linseed 
oil boiled bas lost its oleic acid and glycerine ether, which 
form with the bases of pigments the insoluble soap, as well 
as its albumen, which in boiling is thrown out. It coag- 
ulates at 160° F. heat; each is needed to better withstand 
the action of wind and weather, preventing the dust from 
attaching itself to «a painted surface, a channel for ammonia in 
damp weather to disso!ve and wash off the paint. In later 
years linseed oil has beep extracted from linseed meal by 
the aid of naphtha and percolation, the product of a very 
clear, quick drying oil, but lacking in its binding quality, 
no doubt caused by the naphtha dissolving the fatty matter 
only, leaving the glycerine and albumen in the meal, 

All pigments of paint group xccording to their affinity to 


raw linseed oil into three classes. First, those that form 
chemical combinations, called soap. This kind is the most 
durable, is used for priming purposes, and consists of lead, 
zinc, and iron bases, of which red lead takes up the most 
oil; next, white lead, the pure carbonate Dutch process 
made, following with ziac white and iron carbonates, as 
iron ore paint, Turkey umber, yellow ocher; also faintly the 


chromates of lead 


ing with the poorest 


-chrome-green and chrome-yellow, finish 
f all, modern white lead, made by the 


wet or vinegar process The second class being ne utrals 
have no chemical affinity to linseed oil; they need a large 
quantity of drier to harden the paint, and include all blacks, 
vermilion, Prussian, Paris, and Chinese blue, also terra di 
Sienna, Vandyke brown, Paris green, verdigris, ultra- 
marine, genuine carmine, and madderlake. The last seven 
are, on account of their transparency, better adapted for 
varnish mixtures—glazing Ibe third class of pigments act 


destructively to linseed oil; they having an acid base 


(mostly tin salt, hydrochloride of tin, and redwood dye), form 
with the gelatinous matter of the oil a jelly that will 
neither work well under the brush nor harden sufficiently, 
and can be used in varnish for glazing only; they are not 


permavent in color, and among the most troublesome are 
the lower grades of so-called carmines, madderlakes, rose 
pinks, etc., which contain more or less acidous dyes, form- 


ing a soft paint with linseed oil that once dry on a job cat 
be twisted or peeled off like the skin of a ripe peach All 
these combinations of paint have to be closely ol by 
the painter to insure his success 

Twenty-tive years ago a house needed to be painted out- 


served 


side but once in from five to seven years; it looked well all 
the time, as no dust settled in the paint to make it un- 
sightly. Painters then used the Dutch-process-made white- 
lead, a base and raw linseed oil, a fat acid, which formed 
the insoluble soup. They also put turpentine in the follow- 
ing coats, to Keep up the proportions of oil and pigment 
All held out well against wind and weather Now they use 


the wet-process-made white 
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cout, and—fai!l in making their work permanent, 

W.5S., in the Building News, relates an unaccountable | 
mysterious blistering in a leaky house, where the rainwater 
came from above on a painted wood wall, blistering the 
paint in streaks and filled at the lower ends with water, 
which no doubt was caused by the water soaking the wood 
it the upper ends where there was no paint, and following 
it down through the fibers, pushed and peeled off the soft, | 
inadhesive paint, Green, sappy, and resinous wood is un- 
fit for durable painting, and to avoid blistering and peeling | 
wood should be well seasoned and primed with all raw lin- 
seed oil, some drier, to insure a moderately slow drying, 
ind as much of a base pigment as tbe painter can possibly 
spread (much drier takes up too much oil acid, needed for 
the pigment base to combine witb), which insures a tough 
paint that never fails to stand against blistering or peeling, 
as well as wind, weather, and ammonia 

Ihe coach, car, and house painter can materially improve 
his painting where his needs lie by first oiling the wood with 
raw oil, then smoothing the surface down with lump 
pumicestone, washing it with a mixture of japan drier or, 
better yet, gold sizing and turpentine, wiping dry, and 
following it up with a coat of white lead, oil, and turpen- 
tine lhe explanation is: the raw oil penetrates the wood 
ind raises the wood fibers on the surface to be rubbed down 


with pumicestone, insuring the best surface for the follow- 


ing painting: to harden the oil in the wood it receives a 
cout of japan drier, which follows into the pores and there 
forms a tough, resinous matter, resisting any air pressure 
that might arise from within, and at the same time reacts 
on the first coat of lead as a drier. This mode insures the 


smoothest and toughest foundation for the following paint 
ing, and may be exposed to the hottest July sun without 
fear of either blistering or peeling. 
Louis MATERN. 
Bloomington, Ll. 


OLIVE OIL 


Tue following particulars with regard to the production 
of olive oil in Tuscany have been furnished to Mr. Consul 
Inglis by one of the principal exporters in Leghorn: 

Che olive oil produced in Tuscany from the first pressing 
of the fruit is intended for consumption as an article of 
food. Hence, great attention is paid beth to the culture of 
the olive tree and the process of making oil, 

Che olive crop is subject to many vicissitudes, and is an 
uncertain one It may be taken asa rule that a good crop 
does not occur more frequently than once in three years. A 
prolonged drought in summer may cause the greater part of 
the small fruit to fall off the trees. A warm and wet 
autumn will subject the fruit to the ravages of a maggot or 
vorm, Which eats its way into it. Fruit thus injured falls 
to the ground prematurely, and tbe oil made from it is of 
taste and somewhat 


very bad quality, being nauseous in 

thick and viscous, Frost following immediately on a fall 
of snow or sleet, when the trees are still wet, will irretriev- 
ibly damage the fruit, causing it to shrivel up and greatly 


diminishing the yield of oil, while the oil itself has a dark 
color, and loses its delicate flavor. } 

The olive tree in Tuscany generaliy blossoms in April. By 
November the fruit has attained its full size, though not full | 
maturity, and the olive harvest generally commences then. | 
The fruit, generally speaking, is gathered as it falls to the 
ground, either from ripeness or in windy weather. In some 
districts, however, and when the crop is short, the practice 
is to strip the fruit from the trees early in the season. When 
there is a full crop tbe harvest lasts many months, and may 
not be finished till the end of May, as the fruit does not ail 
ripen simultaneously 

Oil made early in the season has a deeper color, and is 
distinguished by a fruity flavor, with a certain degree of 
pungency; while as the season advances it becomes lighter 
in color, thinner iu body, and milder and sweeter in taste. 
Oil made toward the close of the harvest in April or May 
from extremely ripe fruit is of a very pale straw color, mild 
and sweet to the taste, though sometimes, if the fruit has 
remained too long on the trees, it may be slightly rancid. 
Oil very light in color is much prized in certain countries, 
notably France, and hence, if it also possesses good quality, 
commands a higher price in the Tuscan markets. 

The fruit of the olive tree varies just as much in quality 
as does the grape, according to the species of the tree itself, 
the nature of the soil, exposure, and climate of the locality 
where it grows. Some varieties of the olive tree largely 
grown, because thought to be better suited to the special 
conditions of some districts, yield a fruit which imparts a 
bitter taste to the oi] made from it; such oil, even when 
otherwise perfect, ranks as a second rate quality. 

The highest quality of oil can only be obtained when the 
fruit is perfectly and uniformly sound, well ripened, gatb- 
ered as soon as it has dropped from the trees, and crushed 
immediately with great attention. Should the fruit remain 

ny time on the ground, particularly during wet weather, it 
deteriorates fast and gets an earthy taste; while if allowed 
to remain an undue length of time in the garners it heats, 
begins to decompose, and will yield only bad oil, 

T making vil is as follows: The fruit is 
crushed in a stone mill, generally moved by waier power; 
the pulp is then put inte bags made of fiber, and a certain 
number of these bags, piled one upon another, are placed in 


The process of 


| a press, most frequently worked by hand; when pressure is 
lapplied, the oil flows 


down into a channel by which it is 


| conveyed to a receptacle or tank 


When oil ceases to flow, tepid water is poured upon the 
bags to carry off oil retained by the bags, The pulp is then 
removed from the bags, ground agaia in the mill, then re- 
placed in the bags, and pressed a second time, The water 
used inthe process of making oi] must be quite pure; the 
mill, press sweet and clean, as tbe least 
taint would ruin the quality of the oil produced. 

lhe oi) which bas collected in the tank or receptacle just 
mentioned is removed day by day, and the water also 
drained off, as oil would suffer in quality if left in contact 
with water; the water also, which vecessarily contaias some 
oil mingled with it, is sent to a deposit outside, and at some 
distance from the crushing house, which is called the ‘‘ In- 
ferno,”’ where it iv allowed to accumulate, and the oil which 
comes to the surface is skimmed off from time totime. It is 
fit only for manufacturing purposes 

After the second pressing the olive-pulp is not yet done 
with; itis beaten up with water by mechanical agitators 
moved by water-power, and then the whole discharged into 
open-air tunks adjoining the crushing house. There the 
crushed olive kernels sink to the bottom, are gatbered up and | 
sold for fuel, fetching about 12 frances per 1,000 kilos, while 
the debris of the pulp is skimmed off the surface of the tank ; 





bags, and vessels 





lead, neutralized by vinegar, | and again pressed in bags, yielding a considerable quantity | 


- 
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listering is caused by gas, and on inves-! with oil neutralized by boiling, from the first to the last} of inferior oil, called ** olio lavato,” or washed oil, which 


if freshly made, is even used for food by the poorer classes 
The pulp then remaining has stil! further use. It is sold 
for treatment in factories by the sulphide of carbon process 
and by this method yields from seven to nine per cent. of 
oil, of course suitable only for manufacturing purposes 
Only the first two pressiugs yield oil which ranks as first 
quaiity, subject of course to the condition of the fruit being 
unexceptiovable. New oil isallowed to rest a while in order 
to get rid of sediment; it is then clarified by passing through 
clean cotton wool, when it is fit for use. 

The highest quality of olive oil for eating purposes should 
not only be free from the least taint in taste or smell, but 
possessed of a delicate, appetizing flavor. When so many 
favorable conditions are needed as to growth, maturity, and 
soundness of the fruit, coupled with great attention during 
the process of oil-making, it is pot to be wondered at that 
by no means ail or even the greater part of the oil produced 
in the most favored districts of Tuscany is of the highest 
quality. On the contrary, the bulk is inferior and defec- 
tive, 

These defective oils are largely dealt in both for bome 
consumption and export, when price and not quality is the 
object 

In foreign countries there is always a market for inferior, 
defective olive oil for cooking purposes, etc., provided the 
price be low. Price and not quality is the object, so much 
so that when olive oil is dear, cotton-seed, ground-nut, and 
other oils are substituted, which bear the same relation to 
good olive oil that butterine and similar preparations do to 
real butter. 

The very choicest qualities of pure olive oil are largely 
shipped from Leghorn to England, along with the very low- 
est qualities, often also adulterated. 

The oil put into Florence flasks is of the latter kind. Many 
years back this was not the case, but now itis a recognized 
fact that nothing but the lowest quality of oil is put into 
these flasks; oil utterly unfit for food, and so bad that it is 
a mystery to what use itis applied in England. laporters 
in England of oil in these flasks care nothing, bowever, 
about quality; cheapness is the only desideratum, 

The best quality of Tuscan olive oil is imported in Lon- 
don in casks, bottled there, and bears the name of the im- 
porters alone on the label. There 1s no difficulty in procur 
ing in England the best Tuscan oil, which nothing produced 
elsewhere can surpass; but cousumers who wish to get, and 
are willing to pay for, the best article must look to the name 
and reputation of the importers and the general excellence 
of all the articles they sell, which is the best guarantee they 
cau have of quality. 

BEESWAX AND ITS ADULTERATIONS. 

BEESWAX is a peculiar waxy substance secreted only by 
bees, and consisting of 80°2 per cent. carbon, 13°4 per cent. 
hydrogen, and 64 per cent. oxygen. It is a mixture of 
myricine, cerotic acid, and cerolein, the first of which is in- 
soluble in boiling alcohol, the second js soiuble in bot aleo- 
hol and crystallizes out on cooling, while the third remains 
dissolved in cold alcohol. 

Although we are unable to produce real beeswax artiti- 
cially, there are many imitations which are made use of to 
adulterate the genuine article, and their detection is a mat 
ter of considerable difficulty. Huebl says (Dingl. Jour., p. 
338) that the most reliable method of estimating the adulter- 
ation of beeswax is that proposed by Becker, and known as 
the saponification method. 

The quantity of potassic hydrate required to saponify one 
gramme or 15 grains of pure beeswax varies from 97 to 107 
milligrammes, Other kinds of wax and its substitutes require 
in some cases more and in others less of the alkali. This 
method would, however, lead to very erroneous conclusions 
if applied to a mixture of which some of the constituents 
have higher saponification numbers than beeswax and others 
higher, as one error would balance the other. 

To avoid this, the quantity of alkali required to sponify 
the myricine is first ascertained, and then that required to 
saturate the free ceroticacid. In this way two nunibers are 
obtained; and in an investigation of twenty samples of 
Austrian vellow beeswax, the author found these numbers 
stood to each other almost in the constant ratio of 1 to 3°70. 





| Although this ratio cannot be considered as definitely estab- 


lished by so few experiments, it may serve as a guide in 
judging of the purity of beeswax. 

The experiment is carried out as follows: 8 or 4 grammes of 
the wax that has been melied iv water are putin 20 c. c.of neu- 
tral 95 per cent. alcobol, and warmed until the wax melts, 
when phenolphthaleine is.added, and enough of an alcecbolic 
solution of potash run in from a burette until on shaking it 
retains a faint but permanent red color. The burette used 
by the author is divided in 0-05 ¢. c. After adding 20. ¢c 
more of a half normal potash solution, it is heated on a water 
bath for °¢ hour. Then the uncombined excess of alkali is 
titrated with half normal hydrochloric acid. The alcohol 
must be tested as to its reaction before using it, and carefully 
neutralized with the acid of phenolphthalein. 

To saturate the free acid in 1 gramme of wax requires 19 to 
21 milligrammes of potassic bydrate, while 73 to 76 milli 
grammes more are necessary to sponify the myricine ether. 
The lower numbers iv the one usually oceur with low numbers 
for the other, so that the proportionsremain 1 to 3°6 or 1 to 
38. 

For comparison he gives the fcllowing numbers obtained 
with one gramme of the more common adulterants: 
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Yellow beeswax.......! 20 75 95 3°75 


The author deduces the following conclusions as the re- 
sults ef these investigations: 

1. If the numbers obtained lie between these limits, 19 to 
21, 73 to 76, 92 to 97, and 3°6 to 3:8 respectively, it may be as- 
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sumed that the beeswax is pure, provided it also corresponds 
to beeswax in its physical properties, 

2. If the saponification figures fall below 92 and yet the 
ratio is correct, it is adulterated with some neutral substance 
like paratftiue 

3 If the ratio is above 3°8, it is very probable that Jupap- 
ese or carnauba wax or grease has been added 

4. 1f the ratio falls below 3°6, stearic acid or resin has been 
used as the adulterant, 

PHENOL IN THE STEM, LEAVES, AND CONES OF 

PINUS SYLVESTRIS. 
A DISCOVERY BEARING ON THE FLORA OF THE CARBONI 
FEROUS EPOCH AND THE FORMATION OF PETROLEUM 


By A. B. Grorritus, Ph.D., F.C.S. Membre deia Societe 
Chimique de Paris, Medallist in Chemistry and Botany, 
eu 

Havine found, in small quantities, alcobols of the C Ha— 
series, lust summer, in the stem, acicular leaves, and cones 
of Pinus sylvestris, | wish in this paper to say a few words on 
tbe subject. 

First of all, I took anumber of cones, cut them up into 
small pieces, and placed them in a large glass beaker, then 
nearly tilled it with distilied water, and heated to about 80 
C., keeping the decoction at this temperature for about halt 
an hour, I occasionally stirred with a glass rod, aud then al- 
lowed it to cool, and filtered. ‘This filtrate was then evap 
orated nearly to dryness, when a small quantity of six-sided 
prisms crystallized out, which subsequently were found to 
be the hydrate of phenol (CsH;HO),H,O. Its melting point 
was found to be 17°2> C. Further, the crystals already re- 
ferred to were dissolved in ether, and then allowed to evap- 
orate, when long colorless needles were obtained, which, on 
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the amount of phenol, The first was the new volumetric 
method of M. Chandelon (Bulletin de la Societe Chemique de 
Paris, July 20, 1882; and Deutsch-Americanishe Apotheker 
Zeitung, vol. iii., No, 12, September 1, 1882), which 1 have 


found to be very satisfactory. The process depends on the 
precipitation of phenol by « dilute aqueous solution of bro- 
mine as tribromophenol, The second method was to ex- 


tract, as already stated, a known weight of cach part of the 
plant with water, until the last extract gives ne violet color 
with ferric chloride, and no White precipitate with the bro 
mine test (Which is capable of detecting in a solution the 
sohoo Part of phenol). The aqueous extract is at this 
point evaporated, then ether is added, aud finally the ethe- 
real solution is allowed to evaporate. ‘The residue (phenol) 
is weighed directly, and from this the percentage can be as- 
certained, By this method of extraction, the oil of turpen 
tine, resins, etc., contained in Pinus sylvestris do pot pass in 
| to solution, because they are imsoluble in water, even when 
boiling; what passes into solution besides phenol is a little 
tannin, whichis practically insoluble in ether, 
| From this investigation it will be seen that phenol exists 
|} in various proportions th the free state in the leaves, stem, 
| and cones of Pinus sylvestris, and as this compound is a pro- 
duct in the distillation of coal, and as geologists have to 
a certain extent direct evidence that the flora of the Carboni 
| ferous ¢ poch was essentially cryptogamous, the only phaeno- 
|gamous plants which constituted any feature m 
forests ” being the conifer, and as cual is the fossil remains 
of that gigantic flora which contained phenol, 1 think my dis 
covery of phenol in the conifere of the preseut day further 
supports, from a chemical point of view, the views of geolo 
| gists that the conifers cxisted so far back in the world’s his 
| tory as Lhe Carboniferous age 
I think this discovery also supports the theory that the ori- 
giv of petroleum iu nature is produced by moderate heat on 
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sis. Byassou states that petroleum is formed by the action 
of water, carbonic anyhdride, and sulphureted bydrogen 
upon incandescent tron ~=Mendelejeff thinks it is formed by 
the action of aqueous vapor upon carbides of iron; und in 
his article, ‘* Petroleum, the Light of the Poor” (in this 
month’s—February—number ef Good Words), Sir,Lyon Play- 
fair, K.C.B., F.R.S., ete., holds opinious similar to those 
of Mendelejeff, 
Taking in consideration the tacts that solid paraffin is 
found in petroleum and is also found in coal, and from my 
own work that phenol exisis in Pinus sy(vestris, aud has 
| been found by others in coal which is produced from the de- 
| composition of aflora containing vumerous gigantic coni- 

fer allied to Pinus, and that petroleum contains phenol, 
and each (¢. ¢., petroleum and coal) contains a number of by- 
drocarbons Common to both, | am inclined to think thatthe 
balance of evidence is in favor of the hypothesis that petrol- 
eum bas been produced in uature from a vegetable source in 
| the interior of the giobe. Of course, there can be no practi- 
| cal or direct evidence as to the origin of petroleum; therefore 
* theories are the only lights with which we can pevetrate the 
} Obscurity of the unknown, and they are to be valued just as 
far as they illuminate our path,” 

In conclusion, | think that there is a connecting link be- 
tween the old pine and fir forest of bygone ages and the ori 
gin of petroleum in nature.—Chemical News. 


the coal | 


| THE SCHOOL OF PHYSICS AND CHEMISTRY OF 
PARIS. 


RECENTLY we paid a visit to the New Municipal School of 
Physics and Chemistry that the city of Paris founded in 1882, 
and that is now in operation in the large building of the old 
| Rollin College, This establishment is one of those that sup- 
| ply a long-felt want of our time, and we are happy tu make 
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GENERAL VIEW OF A LABORATORY AT THE PARIS SCHOOL OF PHYSICS AND CHEMISTRY. 


being placed in a dry test tube and the tube placed in a water 
bath kept at 42° C., were found tomelt; and on making a 
careful combustion analysis of these crystals, the following 
composition was obtained: 
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This gives C,H,O, which is the formula for phenol. } 

On dissolving some of these crvstals in water (excess) and | 
adding ferric chloride, a beautiful violet color was impart- | 
ed to the solution. To another aqueous solution of the erys- | 
tals was added bromine water, and a white precipitate was 
obtained, consisting of tribromophenol. An aqueous solu- | 
tion of the crystals immediately coagulated albumen 

All these reactions show that the phenol occurs in the free 
state in the cones of this plant. In the same manner I treat 
ed the acicular leaves, and portions of the stem separately, 
both being previously cut up into small pieces, and from 
both I obtained phenol. 

I have ascertained the relative amount of phenol in each 
part of the plant operated upon; by heating the stem with 
water at 80° C., and filtering, and repeating this operation 
until the :queous filtrate gave no violet color with ferric | 
chloride and no white precipitate with bromine water. | 

I found various quantities according to the age of the stem. 
The older portions yielding as much as 0°1C21 per cent. | 
while the young portions ouly gave 0.0654 per cent. The | 
leaves yielding xccording to their age, 0°0936 and 00315 
per cent. ; and the cones also gave varying amounts, according 
to their maturity, the amounts varying between 0 0774 and 
0°0293. 

Two methods were used in the quantitative estimation of 


coal or similar matter of a vegetable origin. 
from theresearches of Freund and Pebal (Ann. Chem. Pharm., 
exv. 19), that petroleum contains phenol and its homologues, 
and asI have found this organic compound in the conifers 
of to-day, it is probable that petroleum in certain areas has 
been produced from the couifers and the flora generally of some 
primeval forests, It is stated by numerous chemists that 
‘petroleum almost always contains solid paraffin ” aud simi- 
lar hydrocarbons, Professors Schorlemmer and ‘Thorpe have 
found heptane in Pinus, which heptane vielded primary 
heptyl-alcohol, and methyl-pentyl-carbinol, exactly as the 
heptane obtained from petroleum does (Annalen de Chemie, 
ecxvii., 139, and clxxxviii., 249; and Berichte der Deutschen 
Chemischen Gesellschaft, viii., 1649); and, further, petroleum 


| contains a larve number of hydrocarbons which are found in 


coal. Again, Mendelejeff. Beilstein, and others (Bulletin dela 
Societe Chemique de Paris, No. 1, July 5, 1883), have found 
hydrocarbons of the— 

CaHone, ,CaHon—, 


also hydrocarbons of the C,H seriesin the petroleum of 


| Baku, American petroleum containing similar bydrocar- 


bons, 

I think all these facts give very great weight to the theory 
that petroleum is of organic origin. 

On the other hand, Berthelot, from his synthetic produc- | 
tionof hydrocarbons, believes that the interiorof the globecon- 


| tains alkaline metals inthe freestate, which yield acetylides in 


the presence of carbonic anhydride, which are decomposed 
into acetylene by aqueous vapor. But it has been already 
proved that acetylene may be polymerized, so as to produce 
aromatic carbides, or the derivatives of marsh gas, by the 
absorption of hydrogen. Berthelot’s view, therefore, is too 
imaginative; forthe presence of free alkaline metals in the 
earth’s iuterior is an unproved and very improbable by pothe- 


For we know | it known to our readers. The object for which it was design 


ed was, in the intention of its founders, to give young 
people who have just graduated from the higher primary 
schools special instruction which shall be at once scientific 
and practical. and which shall fit them to become engineers 
or superintendents in laboratories connected with chemical 
and physical industries. Tu reach sucha result it bas been 
necessary to give the teaching an essentially practical charac- 
ter, by permitting the pupils to proceed of themselves in 
manipulations in well fitted laboratories. It is upon this im- 
portant point that we shall now more particularly dwell; hut, 
before making known the general mode of teaching, we wish 
to quote a few passages from tie school’s official pro- 
gramme: 

‘Many questions and problems, in physics as well as in 
chemistry, find their solution only with the aid of mathematics 
and mechanics. It therefore became necessary, through 
lectures bearing upon the useful branches of mathematics, 
to supplement the too limited ideas that pupils brought with 
them on entering the school. Mathematics and mechanics 
are therefore taught bere at the same time with pbysics and 
chemistry, but they are merely regarded in the light of auxilia- 
ries to the latter. 

“The studies extend over three vears. Each of the three 
divisions (1st, 2d, and 3d years) includes thirty pupils. 

“ During the three first semesters, pupils of the same grade 
attend lectures and go through manipulations in chemistry, 
physics, mathematics, and draughting in common, 

** At the end of the third semester they are divided into 10 
physical and 20 chemical students, 

‘*From this moment, although certain courses still remain 
wholly or partially common to the two categories of pupils 


(physical and chemien)), the same is no longer the case with 


regard to the practical exercises, for the physical -tudents 


thereafter manipulate only in the physical laboratories, and 
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the chemical only in the chemical laboratories; 
the manipulations acquire a greater importance through the 
time that is devoted to them, 

‘At each promotion the three first semesters are taken up 
with general and scientific studies. Technical applications 
are the subject of the lectures and exercises of the three last 
semesters, At the end of the third year certificates are given 
pupils who have undergone examination in a satis- 
and dip loms as to such have particularly 


io those 
factory manner, 
distinguished themselves, 

When pupils have been received at the school, after pass- 
ing the necessary examination, their time of working is divi 
ded up between lectures and questionings and different lab- 
oratory manipulations 

The course of lectures on general and applied physics 
comprises hydrostatics and heat (Prof. Dommer), electricity 
and magnetism (Prof. Hospitalier), and opties and acoustics 
(Prof. Baille). Lectures on general chemistry are delivered 
by Profs. Schultzenberger and Henninger, on analytical 
chemistry by Prof. Silva, on chemistry applied to the indus 
tries by Prof. Henninger (for inorganic) and Prof. Schultzen- 
berger (for The | on pure und applied 
mathematics and mechanies are delivered by Profs, Levy and 
Roze 

lhe pupils occupy themselves regularly every day, during 
half the time spent at the school, with practical work in analy 


nS 


organic) ctures 


tical and applied chemistry and physic s and general chemis 
try. This practical work is a complement to the various 
lectures, ind has reference to what has been taught therein 
Once or twice per week the pupils spend three hours in a 
shop devoted to wood and metal working, and learn how to 
turn, forge, file, adjust, ete 

he school’s cabinets are now provided with the best in 
struments for study, and are daily becoming richer therein 
The chemical laboratories are vone the less remarkably 
organized. In the accompanying cut we give a view of one 
of these—the one that is under the direction of Mr. Sebult 
zenberger, professor of chemistry and director of the new 
school, Each pupil has bis own place in front of a large 
table provided with a stand whereon be may arrange all the 
products that he has to employ. Beneath the work-table he 


has at his disposal a closet in which to place his apparatus 
after he is through using them. Each pupil has in front of 
him a water-faucet, which is tixed toa vertical column and 
placed over a sink \longside of this faucet there is a dou- 
ble gas burner, which may be connected with furnaces and 
heating apparatus by means of rubber tubing. A special 
hall, with draught and ventilation, is set apart for precipita 
tions by sulphureted hydrogen and the preparation of chlo- 
rine and other ill-smelling and deleterious gases. The great 
amount of light and space provided secure the best of con 
ditions of hygiene to this tine and vast laboratory, where 
young people have all the necessary requisites for becoming 
true chemists.—La Valure | 

} 

DUST-FREE SPACES.* 

WITHIN the last few vears a singular interest has arisen in 
the subject of dust, smoke, and fog, and several scientific 
researches into the nature and properties of these phenomena | 
have been recently conducted It so happened that at the | 
time I received «a request from the secretary of this society | 
to lecture here this afternoon [| was in the middle of a re- 
search connected with dust, which I had been carrying on 
for some months in conjunction with Mr. J. W. Clark, De- 
monstrator of Physics in University College, Liverpool, and 


which had led us to some interesting results. It struck me 
that possibly seme sort of account of this investigation might 
not be unacceptable to a learned body such as this, and ac- 
cordingly I telegraphed off to Mr. Moss the title of this af 
ternoon’s lecture. But now that the time bas come for me to} 
approach the subject before you, | find myself conscious of | 
misgivings, and the misgivings are founded upon this 
: that the subject is not one that lends itself easily to 


some 


grouvd 


experimental demonstration before an audience. Many of 
the experiments can only be made on a small scale, and re- | 
quire to be watched closely. However, by help of diagrams | 
and by not confining myself too closely to our special inves- | 


tigation, but dealing somewhat with the wider subject of | 
dust in general, | may hope to reuder myself and my subject |} 
intelligible if it very entertaining 


! 
n 


First of all, | draw no distinction between ‘‘ dust” and 
“smoke.” It would be possible to draw such a distinction, 
but it would hardly be in accordance with usage. Dust 
might be defined as smoke which had settled, and the term 
smoke applied to solid particles still suspended in the air, 
But at present the term ‘“ smoke” is applied to solid particles 
produced by combustion only, and ‘‘dust” to particles 
owing their floating existence to some other cause. This is 
evidently an unessential distinction, and for the present I 
shall use either term without distinction, meaning by dust or 
smoke, solid particles floating in the sir. Then * ‘foe’: this 
differs from smoke only in the fact that the particles are li- 
quid instead of solid, And the three terms dust, smoke, 
and fog, come to mucb the same thing, only that the latter 


suspended particles are liquid. I 


term is applied when the 
usually apply theterm *‘ fog 


do not think, however, that} we 


when the liquid particles are pure water; we call it then 
mostly either mist or cloud. The name ‘* fog,” at any rate | 
in towns, carries with it the idea of a hideous, greasy com- 
pound, consisting of smoke and mist and culpbus and filtb, 
as unlike the mists on Highland mountain as a country | 
meadow is unlike a city slum. Nevertheless, the finest cloud 
or mist that ever existed consists simply of little globules of 


water suspended in air, and thus for our present purpose 
differs in no important respect from fog, dust, and smoke. 
A cloud or mist is, in fact, fine water-dust. Rain is coarse 
water-dust formed by the aggregation of smaller globules, 


and varying in fineness from the Scotch mist to the tropical 


deluge. It has often been asked how it is that clouds and 
mists are able to float about when water is so much heavier 
(800 times heavier) than air, The answer to this iseasy, It 
depends on the resistance or viscosity of fluids, and on the 
smallness of the particles concerned. Bodies falling far 


through fluids acquire a ‘‘ terminal velocity,” at which they 
are in stable equilibrium—their weight being exactly equal to 
the this terminal velocity is greater for large 
particles than for small; consequently we have all sorts of 
rain velocity, depending on the size of the drops; and large 


. , 
resistaunce—ana 


particles of dust settle more quickly than small, Cloud- 
spherules are failing therefore, but falling very slowly. 

To recognize the presence of dust in air there are 
two principal tests; the first is, the obvious one of looking 
at it with plenty of light, the way one is accustomed to look 


for anything else; the other is a method of Mr. John Ait 
ken’s, viz., to observe the condensation of water vapor, 
* Lecture 1 to the Royal Dublin Society by Dr. Oliver J. Lodge, April 


2, 1884. 
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moreover, 


j are 


SUPPLEMENT, 


Take these in order, When a sunbeam enters a darkened 
reom through a chink, it is commonly said to be rendered | 
visible bythe motes or dust particles dancing in it; but of course 
really it is not the motes which muke the sunbeam visible, 
but the sunbeam the motes. A dust particle is illuminated 
like any other solid screen, and is able to send a sufficient 
fraction of light to our eyes to render itself visible. If there 
no such particles in the beam—nothing but clear, invi 
sible air--then of course nothing is seen, and the beam 
plunges on its way quite invisible to us unless we place our 
eyes in its course, In other words, to be visible, light must 
enter the eye. (A concentrated beam was passed through 
an empty tube, and then ordinary air let in.) 

rhe other test, that of Mr. Aitken, depends on the con 
densation of steam. When a jet of steam finds itself in 
dusty air, it condenses around each dust particle as a nucleus, 
1nd forms the white visible cloud popularly called steam, In 


the absence of nuclei Mr, Aitken has shown that the steam 
cannot condense until it is highly supersaturated, and that 
when it does it condenses straight into rain—that is, into 


large drops which fall, The condensation of steam is a more 
delicate test for dust than is a beam of light. A curious il- 
lustration of the action of nuclei in condensing moisture has 


just oecurred to me, inthe experiment—well known to 
children—of writing on a reasonably clean window-pane 
with, say, a blunt wooden point, and then breathing on the 
vlass; the condensation of the breath renders the writing le- 

ible. No doubt the nuclei are partially wiped away by the 
writing, and the moisture will condense into larger drops 
with less light-scattering power along the written lines than 
over the general surface of the pane where the nuclei are 


plentiful, and the drops therefore numerous and minute. Mr. 
\itken points out that if the air were ever quite dustless, va 
por could not condense, but the air would gradually get into a 
horribly supersaturated condition, soaking all our walls and 


clothes, dripping from every leaf, and penetrating every- 
where, instead of falling in an honest shower, against which 
umbrellas and slate roofs are some protection. But let us 


understand what sort of dust it is which is necessary for this 

It isnot the dust and smoke of towns, 
a country road; allsuch particles as these 
large compared with those which are able to 
The fine dust of Mr. Aitken 
even in the upper regions of the atmo- 


condensing process, 
t the dust of 
ind 
is condensers of moisture 
every where, 
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sphere; many of its particles are of ultra-microscopic fine- 
one of them must exist in every raindrop, nay, even in 
every spherule of a mist or cloud, but it is only occasionally 
that one can find them with the microscope. It is to such 
particles as these that we owe the blue of the sky, and yet 
they are sufficiently gross and tangible to be capable of being 


ness, 


filtered out of the air by a packed mass of cotten-wool. | 


Such dust this, then, we need never be afraid of being 
without. Without it there could be no rain, and existence 
would be insupportable, perhaps impossible; but it is not 
manufactured in towns; the sea makes it; trees and wind 
make it; but the kind of dust made in towns rises only a 
few hundred yards or so into the atmosphere, floating as a 
canopy or pall over those unfortunate regions, and sinks and 
settles most of it as soon as the air is quiet, but scarcely any 
of it ever rises into the upper regions of the atmosphere 
at all. 

Dust, then, being so universally prevalent, what do I mean 
by dust-free spaces? How are such things possible? And 
where are they to be found? In 1870 Dr. Tyndall was exam- 
ining dusty air by means of a beam of light in which a spi- 
rit-lamp happened to be burning, when he noticed that from 
the flame there poured up torrents of apparently thick black 
smoke. He could not think the flame was really smoky, but 
to make sure he tried first a Bunsen gas flame and then a by- 
drogen flame. They all showed the same effect, and smoke 
was out of the question. He then used a red-hot poker, 
platinum wire ignited by an electric current, and ultimately 
a flask of hot water, and be found that from all warm bodies 
examined in dusty air by a beam of light the up-streaming 
convection currents were dark, Now, of course smoke would 
behave very differently, Dusty air itself is only a kind of 
smoke, and it looks bright, and the thicker the smoke the 
brighter it looks; the blackness is simply the utter 
of smoke; there is nothing at all for the light to illuminate, 
ace ordingly we have the blankness of sheer invisibilit y. Here 
sa flame burning under the beam, and, to show what real | 
mathe looks like, 1 will burn also this spirit lamp filled with 
turpentine instead of alcohol. Why the convention currents 
were free from dust was unknown; 
was burnt and consumed; Dr. Frankland thought it was 
simply evaporated. 

In 1881 Lord Rayleigh took the matter up, not feeling sa- | 
tistied with these explanations, and repeated the experiment 
very carefully. He noted several new points, and hit on the 
capital idea of seeing what a cold body did. From the cold 
body the descending current was just as dark and dust-free 


as 


absence | 


Tyndall thought the dust | 
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as from a warm body. Combustion and evaporation expla- 
nations suffered their death-blow. But he was unable to sug- 
gest any other explavation in their room, and so the phe- 
nomenon remained curious and unexplained. 

In this state Mr. Clark and | took the matter up last sum- 
mer, and critically examined all sorts of hypotheses that 
suggested themselves, Mr. Clark following up the phe- 
nomena experimentally with great ingenuity and perseve 
rance, One hypothesis after another suggested itself, seemed 
hopeful for a time, but ultimately bad to be discarded, 
Some died quickly, others lingered long. In the examina 
tion of one electrical hypothesis which suggested itself we 
came across various curious phenomena which we hope still 
to follow up.* It was some months before what we now be- 
lieve to be the true explanation began to dawn upon us 
Meanwhile we bad acquired various new facts, and first and 
foremost we found tbat the dark plane rising from a warm 
body was only the upstreaming portion of a dust-free coat 
perpetually being renewed on the surface of the body. Let 
me describe the appearance and mode of seeing it by help of 
adiagram. (For full description see Philosophical Magazine 
for March, 1884.) 


Surrounding all bodies Warmer than the air isa thin region 


free from dust, which shows itself as a dark space when 
examined by looking along a cylinder illuminated trans- 
versely, and with a dark background. At high temperatures 


the coat is thick; at very low temperatures it is absent, and 
dust then rapidly collects on the rod. On 2 warm surface 
only the heavy purticles are able to settle—there is evident 
ly some action tending to drive small bodies away. An ex 
cess of temperature of a degree or two is sufficient to esta. 
blish this dust-free coat, and it is easy to see the dust-free 
plane rising from it. The appearances may also be examined 
by looking along a cylinder tovrard the source of light, when 
the dust-free spaces will appear brighter than the rest. <A 
rod of electric light carbon warmed and fixed borizontally 
across a bell-jar full of dense smoke is very suitable for this 
experiment, and by means of a lens the dust-free regions 
may be thus projected on toascreen, Diminished pressure 
makes the coat thicker. Increased pressure makes it thin- 
ner. In hydrogen it is thicker, and in carbonic acid thin- 
ner, than in air, We have also succeeded in observing it in 
| liquids—for instance, in water holding fine rouge in sus 
| pension, the solid body being a metal steam tube. Quantita- 
tive determinations are now in progress, 

Fig. 1 shows the appearance when looking along a copper 


or carbon rod laterally illuminated; the paths of the dust 
particles are roughly indicated. Fig. 2 shows the coat on 


| a semi-cylinder of sheet copper with the concave side turn- 
ed toward the light. 

It is difficult to give the full explanation of the dust free 
spaces in a few words, but we may say roughly that there is 
a molecular bombardment from all warm surfaces by means 
of which small suspended bodies get driven outward and 
kept away from the surface. It isa sort of differential bom- 
|bardment of the" gas molecules on the two faces of a dust 
| particle somewhat analogous to the action on Mr. Crookes’ 
|radiometer vanes. Near cold surfaces the bombardment is 
very feeble, and if they are cold enough it appears to act 
toward the body, driving the dust inward—at any rate, there 
is no outward bombardment sufficient to keep the dust 
away, and bodies colder than the atmosphere surrounding 
them soon get dusty. Thus if I hold this piece of giass in 
& magnesium flame, or in a turpentine or camphor flame, it 
quickly gets covered with smoke—white in the one case, 
black in the other. I take two conical flasks with their sur- 
faces blackened with camphor black, and filling one with 
ice, the other with boiling water, I cork them and put a bell 
jar over them, under which I burn some magnesium wire; 
in a quarter of an hour or so we find that the cold one is 
white and hoary, the hot one has only a few larger specks of 
dust on it, these being of such size that the bombardment 
was unable to sustain their weight, and they bave settled by 
gravitation. We thus see that when the airin a room is warm- 
er than the solids in it—as will be the case when stoves, gas- 
burners, etc., are used—things will get very dusty; whereas 
when walls and objects are warmer than the air—as will be 
the case in sunshine, or when open fireplaces are used, 
| things will tend to keep themselves more free from dusi. 

Mr. Aitken points out that soot in a chimney is an illustra- 
tion of this kind of deposition of dust; and as another illus 
tration it strikes me as just possible that the dirtiness of 
snow during a thaw may be partly due to the bombardment 
on to the cold surface of dust out of the warmer air above 
Mr. Aitken bas indeed suggested a sort of practical dust or 
smoke filter on this principle, passing air between two sur- 
faces—one hot and one cold—so as to vigorously bombard 
the particles on to the cold surface and leave the air free. 
But we have found another and apparently much more 
effectual mode of clearing air than this. We do it by dis- 
charging electricity into it. It is easily possible to electrify 
) air by means of a point or flame, and an electrified body has 
this curious property, that the dust near it at once aggre- 
gates together into larger particles. It is not difficult to un- 
derstand why this happens; each of the particles becomes 
polarized by induction, and they then cling together end to 
end, just like iron filings near a magnet. A feeble charge is 
often sufficient to start this coagulating action. And when 
the particles have grown into big ones, they easily and quick- 
ly fall. A stronger charge forcibly drives them on to all 
electrified surfaces, where they cling. A fine water fog ina 
bell jar, electrified, turns first into a coarse fog or Scotch 
mist, and then into rain. Smoke also has its particles coa- 
gulated, and a space can thus be cleared of it. I will il 
lustrate this action by making some artificial fogs in a bell- 
jar furnished with a metal point. First burn some mag- 
nesium wire, electrify it by a few turns of this small Voss 
machine, and the smoke has become snow; the particles are 
elongated, and by pointing to the charged rod indicate the 
lines of electrostatic force very beautifully; electrify further, 
and the air is perfectly clear. Next burn turpentine, and 
electrify gently; the dense black smoke coagulates into black 
masses over an inch long; electrify further, and the glass is 
covered with soot, but the airis clear. Turpentine smoke 
acts very well, and can be tried on a larger scale; a room 
filled with turpentine smoke, so dense that a gas-light is in- 
visible inside it, begins to clear in a minute ortwo after the 
machine begins to turn, and in a quarter of an bour one can 
go in and find the walls thickly covered with stringy blacks, 
notably on the gas-pipes and everything most easily charged 
by induction. Next fill a bell-jar full of steam, and electri- 
fy, paying attention to insulation of the supply point in this 
jcase. Ina few seconds the air looks clear, and turning on 
|a beam of light we see the globules of water dancing about, 
no longer fine and impalpable, but se parate ‘ly visible and ra- 
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* For instance, the electric properties of crystals can be readily 
examined in illuminated dusty air; the dust grows on them in little 
bushes and marks out their poles and neutral regions, without any need 
for an electrometer. Magnesia smoke answers capitally. 
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pidly falling. Finally, make a London tog by bursing tur 
pentine and sulphur, adding a little sulphuric acid, either 
directly as vapor or indirectly by a trace of nitric oxide, and 
then blowing in steam. Electrify, and it soon becomes clear, 
although it takes a little longer than before; and on removing 
the bell-jar we find that even the smell of SO, bas disappear- | 
ed, and only a little vapor of turpentine remains. 
we can make a Widnes fog by sulphureted hydrogen, 
chlorine, sulphuric avid, and a little steam. Probably the 
steam assists the cle aring when gases have to be dealt with. 
It may be possible to clear the air of tunnels by simply dis- 
charging electricity into the air—the electricity being sup- 
plied by Holtz machines, driven say by small turbines—a 
very handy form of power, difficult to get out of order, Or 
possibly some hydro-electric arrangement might be devised 
tor the locomotive steam to do the work. I even bope to 
make some impression on a London fog, discharging from | 
lightning conductors or captive balloons carrying flames, 
but it premature to say anything about this matier yet. 
{ have, however, cleared a room of smoke very quickly with | 
a small hand machine | 
| 
! 
| 
| 
} 
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It will naturally strike you bow closely allied these phe- 
homena must be to the fact of popular science that ** thun- 
der clears the air.” Ozone is undoubtedly generated by the 
flashes, and may have a beneticial effect, but the dust-coagu- 
lating and dust-expelling power of the electricity basa much 
more rapid effect, though it may not act till the cloud is dis 
charged. Consider a cload electrified slightly; the mists and 
clouds in its vicinity begin to coagulate, and go on till large 
drops are formed, which may be held up by electrical action, | 
the drops dancing from one cloud to another and thus form- | 
ing the very dense thunder cloud. Tbe coagulation of charg- | 
ed drops increases the potential, as Prof. Tait points out, 
until at length—flash—the cloud is discharged, and the large 
drops fall in a violent shower. Moreover, the rapid ex- | 
cursion to and fro of the drops may easily have caused | 
them to evaporate so fast as to freeze, und hence we may 
get hail. 

While the cloud was electrified, it acted inductively on the 
earth underneath, drawing up anu opposite charge from all 
points, and thus electrifying the atmosphere. When the dis 
charge occurs this atmospheric electrification engages with 
the earth, clearing the air between, and driving the dust and 
germs on to all exposed surfaces. In some such way also it 
may be that “thunder turns milk sour,” and exerts other 
putrefactive influences on the bodies which receive the germs 
and dust from the air. 

But we are now no longer on safe and thoroughly explored 
territory. I have allowed myself to found upon a basis of 
experimental fact a superstructure of practical application 
to the explanation of the phenomena of nature and to the 
uses of man. The basis seems to me strong enough to bear 
most of the superstructure, but before being sure it will be 
necessary actually to put the methods into operation and to | 
experiment on a very large scale, I hope to do this when I 
can get to a suitable place of operation. Liverpool fogs are | 
poor affairs, and not worth clearing off. Manchester fogs 
are much better and more frequent, but there is nothing to 
beat the real article as found in Londov, and in London if 
possibie [ intend to rig up some large machines and to see 
what happens. The underground railway also offers its 
suffocating murkiness as a most tempting ficld for experi- 
ment, and [ wish | were able already to tell you the actual 
result instead of being only in a position to indicate possibi- 
lities. Whether anything comes of it practically or not, it 
is an instructive example of how the smallest and most un- 
promising beginnings may, if only followed up long enough, 
lead to suggestions for large practical application. When 
we began the investigation into the dust-free spaces found 
above warm bodies, we were not ooly without expectation, 
but without hope or idea of any sort, that anything was like- 
ly to come of it; the phenomenon itself possessed its own 
interest and charm. 

And so it must ever be. The devotee of pure science never 
has practical developments as his primary aim; often be not 
only does not Know, but does not in the least care whether 
his researches will ever lead to any beneficial result. In 
some minds this passive ignoring of the practical goes so far 
as to become active repulsion; so that some singularly bias- 
ed minds will not engage in anything which seems likely to 
lead to practical use. I regard this as au error, and as the 
sign of a warped judgment, for after all man is tous the 
most important part of nature; but the system works well 
nevertheless, and the division of labor accofmplisbe $ its ob- 
ject. One man investigates nature impelled simpiy by bis 
own genius, and because he feels he cannot help it; it never 
occurs to him to give a reason for or to justify his pursuits, 
Another subsequently utilizes his results, and applies them 
to the benefit of the race. Meanwhile, however, it may 
happen that the yet unapplied and unfruitful results evoke 
a sneer, and the question: *‘ Cui bono?” the only answer to 
which question seems to be: ‘ No one is wise enough to tell 
beforehand what gigantic developmeuts may not spring 
from the most iusignificant fact.” 


TELEPHONY AND TELEGRAPHY ON THE 
WIRES SIMULTANEOUSLY. 


For the last eighteen months a system bas been in active 
operation in Belgium whereby the ordinary telegraph wires 
are used to convey telepbonic communications at the same 
time that they are being employed in their ordinary work of 
transmitting telegraphic messages. This system, the invention 
of M Van Rvsselberghe, whose previous devices for dimin- 
ishing the evil effects of induction in the telephone service 
will be remembered, has lately been described in the Journal 
Telegraphique of Berne, by M. J. Bauneux of the Belgian 
Telegraph Department. Our information is derived from 
this article and from others by M Hospitalier. 

The method previously adopted by Van Rysselberghe, to 
prevent induction from taking place between the telegraph 
wires and those running parallel to them used for telephone 
work, was briefly as follows: The system of sending the 
dots and dashes of the code—usually done by depressing and 
raising a key which suddenly turns on the current and then 
suddenly turns it off—was modified so that the current 
should rise gradually and fall gradually in its strength by the 
introduction of suitable resistances bese were introduced 
into the circuit at the moment of closing or opening by a 
simple automatic arrangement worked exactly as before by | 
akey. The result of the gradual opening and gradual clos- 
ing of the circuit was that the current attained its full 
strength gradually instead of suddenly, and died away also 
gradually. And asinduction from one wire to another de- 
pends not on the strength of the current, but on the rate at | 
which the strengih changes, this very simple modification 
had the effect of suppressing induction. Later Van me are 
berge changed these arrangements for the still simpler device 
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or else electro-magnets having a bigh cvefficient of self- in- 
duction. These, as is well known to all telegraphic engi- 
neers, retard the rise or fall of an electric current; they fulfill 
the conditions required for the working of Van Rysselberghe’s 
method better than any other device. 

Having got thus far in his devices for destroying induction 
from one line to another, Van Rysselberghe saw that, as an 
immediate consequence, it might be concluded that, if the 
telegraph currents were thus modified and graduated so that 
they produced no induction in a neighboring telephone line, 
they would produce no sound in the telephone if that instru- 
ment were itself joined up in the telegraph line 
was found to be case. Why this is so will be more readily 
comphrebended if it be remembered that a telephone is sensi- 
tive to the changes in the strength of the current if those 
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changes occur with a frequency of some hundreds or in some 
cases thousands of times per second. On the other band, 
currents vibrating with such rapidity as this are utterly in- 
competent to affect the moving parts of telegraphic instru- 
ments, which cannot at the most be worked so as 
more than 200 to 800 separate signals per minute. 
The simplest arrangement for carrying out this method 


is shown w Fig. 1, which illustrates the arrangements at 
one end of a line. M is the Morse key for sending mes 


sages, and is shown as in its position of rest for receiving. 
The currents arriving from the line pass first through a 
‘* graduating” electromagnet, E,, of about 500 ohms resist- 
ance, then through the key, thence through the electromag- 
net, R, of the receiving Morse instrument, and so to the 
earth. A condenser, C, of 2 microfarads capacity is also in- 
troduced between the key and earth, 
“‘ graduating” electromagnet, E,, of 500 ohms resistance in- 
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Fig. 2 


troduced between the sending battery, B, and the key. When 
the key, M, is depressed in “order to send a signal, the cur- 


rent from the batte ry must charge the condenser, C, and 
must magnetize the cores of the two electromagnets, FE, and 


E,, and is thereby retarded in rising to its. full strength. 
Consequently no sound is beard in a telephone, T, inserted 
in the line-cireuit, Neither the currents which start from 
one end nor those which start from the other will affect the 
telephones inserted in the line. And, if these currents do 
not affect telephones in the actual line, it is clear that they 
will not affect telephones in neighboring lines. Also the tele- 


| phones so inserted in the main line might be used for speak- 


ing to one another, though the arrangement of the tele- 
phones in the some actual Jine would be inconvenient, Ac- 
cordingly M. Van Rysselberghe has devised a further mo- 
dification in which a separate branch taken from the tele 
graph line is made available for the telephone service, To 


understand this matter, one other fact must be explained. | 
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if set up as shows in 
be used both as trans- 


But as a matter 





cated are of the Bell pattern, and 
Fig. 2, without any battery, would 
mitter and receiver on Bell’s original plan. 
of fact any ordinary telephone might be used. In_ practice 
the Bell telephone is not advantageous as a transmitter, and 
has been abandoned except for receiving; the Blake, Ader, 
or some other modification of the microphone being used in 
conjunction with a separate battery. To avoid complication 
in the drawings, however, the simplest case is taken, And 
it must be understood that instead of the single instrument 
shown at T, or T,, a complete set of telephonic instruments, 
including transmitter, battery, induction-coil, and receiver or 
receivers, may be substituted, And if a shunt, 8, of 500 
obms placed across the circuit makes no difference to the 
talking in the telephones because of the interposition of the 
separating condenser, C, it will readily be understood that 
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a telegraphic system properly “graduated,” and having 
also a resistance of 500 obms, will not affect the telephones 
if interposed in the place of 8. This arrangement is shown 
| in Fig, 3, where the ‘‘ graduated” telegraph-set from Fig, 1 
is intercalated into the telephonic system of Fig. 2, so that 
both work simultaneously, but independently, through « 
single line. The combined system at each end of the line 
will then consist of the telephone-set, T,, the telegraph in- 
struments (comprising battery, B,, key, M,, and Morse re- 
ceiver, R,), the ‘‘ graduating” clectromagnets, E,, and Ea, 
the ‘‘ graduating ” condenser, C,, and the ** separating” con- 
denser, Cy. It was found by actual experiments that the 
| Same arrangemeut was good for lines varying from 28 to 200 
miles in length. A single wire between Brussels, Ghent, and 
Ostend is now regularly employed for transmission by tele- 
graph of the ordinary messages and of the telemeteoro- 
graphic signals between the two observatories at those 
places, and by telephone of verbal simultaneous corre- 
spondence, for one of the Ghent newspapers still more 
interesting arrangement is possible, and indicated in 
Fig. 4. Here a separating condenser is introduced at the in- 
termediate station at Ghent between earth and the line, 
which is thereby cut into two independent sections for tele- 
phonie purposes, while remaining for telegraphic purposes 
a single undivided line between Brussels and Ostend. Brus- 
sels can telegraph to Ostend, or Ostend to Brussels, and at 
the same time the wire can be used to telephone between 
Ghent and Ostend, or between Ghent aud Brussels, or both 
sections may be meg eae ly used, 

It would appear, then, that M. Van Rysselberghe has made 
an advance of ve ry extraordinary merit in devising these 
combinations, We have seen in recent vears how duplex 
telegraphy superseded single working, only to be in turn 
superseded by the quadruplex system, Multiplex telegraphy 
of various kinds has been actively pursued, but chiefly on 
the other side of the Atlantic rather than in this country, 
where our fast-speecd automatic system bas proved quite ad 
equate hitherto, Whether we shall see the adoption in the 
United Kingdom of Van Rysselberghe’s system is, however, 
by no means certain. The essence of it consists in retarding 
the telegraphic signals to a degree quite incompatible with 
the fast-speed automatic transmission of telegraphic mes- 
sages in which our Post Office system excels. We are not 
likely to spoil our telegraphic system for the sake of simul 
taneous telephony, unless there is something to be gained of 
much greater advantage than as yet appears.— Nature. 


THE ELECTRIC MARIGRAPH. 


For registering the height of the tide at every instant, hy- 
drographic services generally adopt quite a simple marigraph. 
The apparatus consists in principle of a counterpoised float 
whose rising and falling motion, reduced to a tenth, by 
means of a system of toothed wheels, transmitted to a 
pencil which moves iu front of a vertical cylinder, This cylin- 
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Telephonic conversation can be carried on, even though the 
actual metallic communication be severed by the insertion of 
a condenser, Indeed, in quite the early days of the Bell te- 
lephone, an operator in the States used a condenser in the 
telegraph line to enable bim to talk through the wire. If a 
telephonic set at T, (Fig. 2) communicate through the line 
to a distant station, T:, through a condenser, C, of a capacity | 
of half a microfarad, conversation is still perfectly audible 
provided the telephonic system is one that acts by induction 
currents, And since in this case the interposition of the 
condenser prevents any continuous flow of current through 
the line, no perceptible weakening will be felt if a shunt 8 
of as high a resistance as 500 ohms and of great electromag- 
netic rigidity, that is to say, baving a high coefficient of | 
self-induction, be placed across the circuit from line to earth. 
In this, as well as in the other figures, the telephones indi- 
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| der itself moves around its axis by means of a clockwork me- 
| chanism, and accomplishes one entire revolution eve ry twen- 
ty-four hours. By this means is obtained a curve of ihe tide 
in which the times are taken for abscisses and the heights of 
the sea for ordinates, However little such marigraphs have 
| had to be used, great defects have been recognized in them, 
When we come to change the sheet on the cylinder (and such 
| change should be made at least once every fifteen days), 
there is an interruption in the curve. It necessary, be- 
sides, to perform office work of the most detailed kind in 
| order to refer to the same origin all these curves, which are 
intercrossed and often superposed in certain parts upon the 
original sheet. Iu order to render such a disentanglement 
| possible, it is indispensable to mark by band, at least once 
every twenty-four hours, upon each curve, the date of the 
| day corresponding to it. It is equally useful to verify the 
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exactness of the indications given by the apparatus by mak-| cha and surrounded with a leaden sheath, which latter is it- 
ing readings several times a day on a scale of tides placed | self protected against accident by means of a strong covering 
alongside of the float, Nine times out of ten the rise of the! of iron wire and hemp, The return is effected through the 
waves renders such readin very difficult and the control earth We shall enter into details concerning each of these 
absolutely illusory two apparatus in succession, by beginning with the float, of 
All these conditions united, as well as others that we ne-| which Fig. 1 gives a general view, and Fig. 2 a diagram 
matic sketch. The float moves ina cast iron cylinder, having 

at its lower part a large number of apertures of small diame 


tluence the level of the water in the interior of the cylinder 
It is attached to 1 copper ribbon, B, whose other extremity 
is fixed to thedrum, T. The ribbon winds around the latter 
in the rising motion of the float, owing to a spiral spring 
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arranged so as to act upon the drum. The tension of this 
spring goes on increasing in meusure as the float descends, 
Chis difference in tension is utilized for balancing at every 
instant the weight of the ribbon unwound, and thus causing 
the float to immerse itself in the water to a constant degree 
The ribvon, B, is pre vided throughout its length with equi- 
distant apertures that exactly correspond to tappets that 
project from the circumference of the wheel, R. Wheo the 
flont moves its position, the wheel, R, begins to turn and 
carries along in doing so the pinion, #, which revolves over 
the toothed wheels, s,, %, ands, The thickness of w is equal 
¥. OAR EYDS to that of the three wheels, », 8. and 4, and a special spring 





Fie. 1.—FLOAT OF SIEMENS AND HALSKE'S 
MARIGRAPII, 


ter, so that the motion of the waves does not perceptibly in- } 


the apparatus, it is easy to see that in a vertical motion of 
the float in one direction we shall have currents succeeding 
each other in the order L., IL, IIL. L, IL, ete., while the 
order will become IIL, IL, L., ILL, IL, ete., if the direc. 
tion of the float’s motion happen to change, 

In order to understand bow a variation in currents of this 
kind can be applied in general for producing a rotary mo- 


| cnt Za so Ff I 
‘ | | | an | 


i—| 


. 19 
’ 58 
. 88 
. 8 
° 39 
. 43 


= 
= 





: 36 
* | 28 
. , n 

63 





. u 


7 RBRRBERRAR A A 


. 92 


Fie. 7. 


























tion in the two directions, it will only be necessary to refer 
to Figs.3 and 4. The conductors, L,, L,, and L, communicate 
with the bobbins of three electromagnets, E,, E,, and Eg, 
whose poles are bent at right angles to the circumference of 
the wheel, R. There is never but one pole opposite a tooth. 
The distance between two consecutive poles must be equal 
to a multiple of the pitch increased (Fig. 3) or diminished 


secures at every instant an intimate contact between the! (Fig. 4) by ove-third thereof. It will be seen upon a simple 
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glect in this brief discussion, necessitate a surveillance at v | 
every instant Che result is that these marigraphs must be “on~ | 
installed in a special structure, very near the bank, so as to yy, Ty t 
be reachable at all times, and that the indications that they 3 / ~ b- Es \ 
give are always vitiated by error, since the operation is - ) =| elle, a 5 | 
performed upon a level at which are exerted disturbing in B \ S oO al 
fluences that are not found at a kilometer at sea. It were to My IA of 














each other and from the axle upon which they are keyed, and 
communicate, each of them, with conductors, L.,11.,and III 

They are so formed and mounted that, in each of them, the | 
tooth in one corresponds to the interspace in the two others, 
As a result of this, in the motion of the pinion, ~, the latter 











= } } 
A é is never in contact with but one of the three wheels, 8, 83, 
E — and &. 
————— _ . = — | If we add that the lines, 1, II., and III. are united at the 
shore station with ove of the poles of a pile whose other pole 
Fra. 2. | is conue cted with the earth, aud that # communicates with | 


be desired that the float could be isolated by placing it a cer- 
tain distance from the shore, and transmit its indications, by 
meant of a play of currents, to a registering apparatus silu- 
ated upon flerra firma 

In the course of one of hi- etures published in the De- 
cember number (1883) of the Alektrolechnisehe Zeitschrift, Mr. | 
Von Hefner-Alteneck tells us that such a desideratum bas 
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been supplied by the firm of Siemens & Halske. This mari a 
graph, constructed on an order of the German Admiralty, &. : 
gives the level of the vevery ten minutes with an approxima- ey, 
tion of 012 per cent., and that too for a difference of 8 meters = 
between the highest and lowest sea. The apparatus con- : 
sists, as we said above, of « float and registering device, cot 
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nected with each other by means of a cable, This latter is | 
formed three ordivary conductors covered with gutta per-! 
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ELVER OF SIEMENS AND HALSKE’S MARIGRAPH. 


pinion and the said wheels. These latter are insulated from | inspection of the figures that R will revolve in the direction 


of the hands of a watch when the currents foilow the order 
L,, Le, Ls, ete., in the case shown in Fig. 3, while in the 
case shown ip Fig. 4 the rotary motion will be in the con- 
trary direction for this same order of currents, But, in both 
cases, and this is the important point, the direction of rota- 
tion changes when the order in the succession of currerts 
is inverted. Fig. 6 gives a perspective view of the register- 
ing apparatus, and Fig 5 represents it in diagram. It will 
be at once seen that the toothed wheel, 7, is reduced to its 
simplest expression, since it Consists of two teeth only. The 


j the earth through the intermedium of R, aud the body of‘ electro-magnets are arranged at an angle of 120°, and for a 
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ment to place the bobbin quite near the horse’s ear, so that 





change of current the wheel, 7, describes an angle of 60°, that ELECTRICITY APPLIED TO HORSE-SHOEING. 
js to say, a sixth of a circumference. The motion of r is| he could hear the humming of the interrupter, undertook a 
transmitted, by means of the pinion, d, and the wheel, e¢, to| ‘* THERE is nothing new but what has been forgotten,” | second experiment in the following way: Having detached 
the wheel, T. For a one-meter variation in level the wheel, | said Marie Antoinette to ber milliner, Mdlle. Bertin, and lithe conductors from the armature, he placed himself in 
I’, makes one complete revolution. It is divided into 100] what is true of fashion is also somewhat so of science. front of the horse (as shown in Fig. 2), and began to imitate 

jual parts, and each are therefore corresponds te a differ-| Shocing restive horses by the aid of electricity is not new, | the humming sound of the interrupter with his mouth. rhe 
nce of one centimeter in the level, and carries, engraved in | experments thereon having been performed as long ago as| animal at once assumed the stupefied position that the action 
rojection, the corresponding number. As a consequence, | 1879 by Mr. Defoy, who operated with a small magneto} of the current gave him in the first experiment, and allowed 
here is upon the entire circumference « series of numbers | machine. his feet to be lifted and sbod without his even being beld 

om 0 to 99. The axle upon which the wheel, T, is keyed But the two photographs reproduced in Figs. 1 and 2 have' by the suatile. 

. prolonged, on the side opposite e, by a threaded part, a, 
vhich actuates a stylet, g. This latter is held above by a 
rod, 2, which is connected with « fork movable around a ver 
tical axis, shown in Fig. 6. The rectilinear motion of g is 
5 mm. for a variation of one meter in level. — Its total travel | 
is consequently 40mm. The sheet of paper upon which the | 
indications are taken, and which is shown of actual size in | 
Fig. 7, winds around the drum, P, and receives its motion | 
from the cylinder, W. This sheet is covered throughout its | 
length with tine prepared paper that permits of taking the | 
imprints by impression 

This stated, the play of the apparatus may be easily under- 
stood. Every ten minutes a regulating clock closes the cir- 
cuit of the local pile, Bs, and establishes a contact at C. The 
electro-magnet, E,, attracts its armature, and thus acts upon 
the lever, A, which presses the sheet of paper against the 
stylet in front that serves to mark the level of the lowest 
waters, and against the stylet, g, and the wheels, Tand Z. In 
falling back, the lever, 4, causes the advance, by one notch, 
of the vatehet wheel that is mounted at the extremity of the 
cylinder W, and thus displaces the sheet of paper a distance 
of 5mm. The wheel, Z, carries engraved in projection upon 
its circumference the hours in Roman figures, and moves for 
ward ove division every 60 minutes. The motion of this 
wheel 1s likewise controlled by the cylinder, W. 


It will be seen upon referring to Fig. 7, that there is ob 


tained a very sharp curve marked by points. We have ¢ ‘ r ' val TYRANT hy 
ened a very chap comen mented Sy peat. We hese.» Fie. 1.—THE HORSE RECEIVING THE CURRENT. 
in meters is read directly. The fractions of a meter, as well 








an the times, ate ee ° hus, at the point, a, the appeared to us curious enough to be submitted to our read- The horse was for ever after subdued, and yet his vicious- 
ety a ats ‘ ps ~ coneapti a height of tide | ors, as illustrating Mr. Defoy’s method of operating with an | ness and his repugnance to shoeing were such that he could 
"aa ae or = — ee yee anh oe , | unruly animal. only be shod previously by confining his legs with a kick- 
he te eomeed with the et tadieetatae ot htm oem Rs . sh _The battery used was asmall Grenet bichromate of potash | ing-strap. : 
been judged necessary to add to it the following pe Towel pile, which was easy to graduate on account of the depth to It should be noted that the action of the induction coil, 
ae 5 r which the zinc could be immersed. This pile was connect- | mounted as this was, was very feeble and not very painful; 


Every time the float reaches 3 meters above the level of | og with the inductor of a small Rubmkorff coil, whose ar- | and yet it was very disagreeable in the mouth, and gave in 
the lowest tide, we oes . one of the lows a (Fig. mature was connected with a snaffle-bit placed in the | this case a shock with a sensation of light before the eyes, as 
GF hes OmeRS (Cam of line I, for example) —— at ( (Fg. | porse’s mouth. we have found by experimenting upon ourselves. 

2), into this new circuit there is interposed a considerable re- |” “"pyis pit was arranged as follows (Fig. 3): The two con-| From our own most recent experiments, we have ascer- 
sistance, W, so that the energy of the current is weakened | ; . 

to such a point that it in nowise influences the normal travel 
of the wheel, 7. At the shore station, there is placed in de- 
viation a galvanoscope, K, whose needie is deflected. It 
suftices, then, to take datum points upon the registering ap- 
paratus, upon the wheel, T, and the screw, @, in such a way 
as to ascertain the moment at which the stylet, g, is going to 
mark 3 meters, At this moment the circuit of the galvano- 
scope, K, is closed, and we ascertain whether there is a devi- 
ation of the needle. 

As the sea generally rises to the height of 3 meters twice a 
day. it is possible to control the apparatus twice a day, and 
this is fully sufficient. 

It always belongs to practice to judge of an invention. Mr 
Von Hefner-Alteneck tells us that two of these apparatus 
have been set up—one of them a year ago in the port of 
Kiel, and the other more recently at the Isle of Wangeroog 
in the North Sea—and that both have behaved excellently 
since the very first day of their installation. We shall add 
nothing to this, since it is evidently the best eulogium that | 
can be accorded them.—La Lumiere Electrique | 








DELUNE & CO.’8 SYSTEM OF LAYING UNDER- 
GROUND CABLES. 





In recent times considerable attention has been paid to the 
subject of laying telegraph cables underground, and various 
methods have been devised. In some cases the cables have 
been covered with an armor of iron, and iv others they have 

$ s oar . x H —_ | 

— aor ~~ mag ete inc a For telephonic service ductors, whic. were uncovered for a length of about three | tained the following facts, which may guide every bhorse- 
they are generally inclosed _ leaden tubes. What this} centimeters at their extremity, were placed opposite each | owner in the application of electricity to an animal that is 
external envelope shall be that is to protect the wires from | Gener on the two joints of the snaffle, and about five or six | opposed to being shod: (1) To a horse that defends himself 
son oy sgh ae < = rapes ree gear since not! centimeters apart. The mouth-pieces of the bit had previ-| because be is irritable by temperament, and nervous and 
only * pai sect mg ene Is pea also ap ously been inclosed in a piece of rubber tubing, in order to| impressionable (as happens with animals of pure or nearly 
on ool pee pray ape ers bate Bong ete the extremities of the conductors and permit the} pure blood), the shock must be administered feebly and 

dies ‘ tt A recomposition of the current to take place through the ani-| gradually before an endeavor is made to take hold of his 


Fie. 2—THE HORSE CONQUERED. 


Messrs. Delune & Co. have recently take a pate : ; . ; 
, Mc cn : ae & on —_ seen ge ote : rhe for | mal’s tongue or palate. leg. The horse will then make a jump, and try to roll over. 
an arrangement consisting of pipes made of beton. aC All- Each of the bare ends of the conductors was provided,|The jump must be followed, while an assistant holds the 


= “uts. horr >. hy rei »prese is aw i . . . . . 
nexed cuts, borrowed from L’ Hectricite, represent this neW | under a circular brass ligature, with a small damp sponge, , bridle, and the action of the current must be at ouce arrest- 


} 





Fia. 1. 


Section of the Pipe Open. Section of the Pipe Closed. 


system. The pipes, which are provided with a longitudinal 
opening, are placed end to end and coupled with a cement 
sleeve. The cables are put in place by simply unwinding 
them as the work proceeds, and thus all that traction is done 
away with that they are submitted to when cast iron pipes 
are used. When once the cables are in place the longitudi- | 
nal opening is stopped up with cement mortar, and in this 
way a very tight conduit is obtained whose hardness in- 
creases with time. The value of the system therefore de- 
pends, as in all cement work, ov the care with which the | 
manufacturing is done. ; 
Experiments have been made with the system at Toulouse, | Fic. 3—ARRANGEMENT OF THE BIT. 
by the Minister of Post Offices and Telegrapbs, and at} 
Lyons, by the General Society of Telephones. Here, as} 
with all similar questions, no opinion can be pronounced | which, surrounding the mouth-piece, secured a perfect con- | ed, 








After this the horse will not endeavor to defend him- 


until after a prolonged experience. But we cannot help | tact of each end of the circuit with the horse’s mouth. self, and his leg may be easily handled, 
setting forth the advantages that the system offers. These} The horse having been led in, defended himself vigorous (2) Certain large, heavy, naturally ugly horses’ kick 
In this case, while the current 


are, in the first place, a saving of about 50 per cent. over, ly as long as an endeavor was made to remove his shoes by | through sheer viciousness. 
iron pipe, and in the second, a better insulation, and conse-| the ordinary method, but the current bad acted scarcely | is being given it should be gradually increased in intensity, 
quently a better protection of the currents against all kinds | fifteen seconds when it became possible to lift his feet and | and the horse's foot must be seized during its action. in 
of disturbance, since a non-conducting mass of cement is| strike his shoes with the hammer. most cases the passage of a current through such horses 
here substituted for metal. | Theexperimenter baving taken care during this experi-'!(whose mucous membrane is less sensitive) produces only 








7070 


a slightly stupefied and contracted position of the head, ac- 
companied with a slight tremor rhe current must be shut 
off as soon as foot is well in one’s hand, and 
at once renewed if he endeavors to defend himself again 


the horse’s be 





is rarely the case, It isa mare of this nature that is repre 
sented in the annexed figures 

We know that this same system bas been applied for 
bringing to an abrupt standstill runaway horses, barvessed 
to vehicles; but knowing the effect of a sudden stoppage 
under such circumstances, we believe that the re medy 
would prove worse than the disease, since the coachman and 
vehicle, in obedience to the laws of inertia, would continue 
their motion and pass over the animals, much to their de 
triment.—Avcience et Nature 

ESTEVE'S AUTOMATIC PILE 

Mr. Fsreve has recently devised a generator of electricity 
which he claims to be energetic, constant, and always ready 
to operate The apparatus is designed for the production of 
light and for actuating electric motors, large induction bob 
bine, et 

We give a description of it herewith from data communi 
cated by its inventor, 

The accompanying cut represe i batter {6 elements, 
with a reservoir, R, for the liquid, provided at its low art 
with a cock for allowing the liquid to enter the pile 
The vessels of the differen ments at of rectangular 
form. At the upper part, and in the wider surfaces of 
each, there are two tubes The first tube of the first 
vessel receives the extremity o safety-tube, A, whose 
other extremity enters the upper part of the reservoir, R. 
This tube is designed for regulating the flow of the liquid 


into the pile When the cock is too widely open, the li 
quid might have a tendency to flow over the edges of the ves 
sel ; but this would eth tic f the tube, A, and, as the 
air would then no longer enter the reservoir, R, the flow 
would b stopped automatically r second tube of the 
first vessel is connected witha Ltube, 1, one of the extremi- 
ties of which enters the se | vessel Phe other tubes are 
arranged in the same way b he essels, The renewal 
of the liquids is effe: ry displacement, in flowing upward 
from one eleme ‘ in noth and the liquids make 
their exit from the p it D. after havi served six times, 
The electrodes of the two fi , presented as 
renewed in the cut, i wder to sh the arrangement of the 
tubes. 

Dimensions Che zine, 2, bas asuperticies of 15 x 20 cent 
meters, and is cut out of the ordinary comm ial sheet me 
tal. It may be turned upside down wh ne end has be 








come worn away, thus permitti 





ed. The negative electrode is formed of four carbons, which 
have, exch of them, a superficies of 3 x 21 centimeters 
These four carbons are less fragile and are more 
handled than two having the same surfac Their arrs 
ment is shown at the left of the figur They ure fixed to a 


strip of copper, «4, to which is soldered another strip, L 





bent at right angles. There are thus two pairs of carbon 
per element, and these are simply suspended from a piece of 
wood, as shown in the figure. Upon this wooden bolder will 
be seen the two strips, LL, that are designed to be put in 
contact with the zinc of the succeeding element by means 
of pinchers that connect the electrodes with ove anoth 
This arrangement permits tie pile to be taken apart very 
quickly. 

Charying, Work, and Duration of the Pile. —The inventor 
bas made a large number of experiments with solutions of 
bicbromate of potash of various degrees of saturatiou, and 
has found the followi to give the best results: 

Bichromate of potash 1 kilogramme 
Sulphuric acid 2 liters 
Water Ss ™ 
When a larger quantity of the salt is used, crystallization 
occurs iv the pile 
Constants and work Constants and work 
of au ele I round Bunset 
having az f element, Wx cm 
ixW cm 

Volts 19 1‘8 

Resist ance 005 0-24 

Work disposa rhe 

in the external 

circuil ° ‘ L’So) kK O344k 

The work disposable in the external circuit is deduced 

from the formula 
ani I 
I 
ih Ysl 

It will be seen that an element thus charged gives as much 
energy as 5°3 large Bunsen elements 

The batt ry is Charged \ 1 lO liters of solution. and is 
capable of furnishing ford hours a current of 7 amperes with 
a differeuce of potential of 9 volis at the pile terminals. The 


work, according to the formula equals 6422 kilogram- 


jer resistance in the 


a current of 


it is 
hour 


meters; ' feel 
capable of pro 


and an half 


witl 


eXtlernbal circult 


19 amperes for an 


mucihiy 





In this case the resistance of the external cir- | 


cuit equals the interior resistance of the pile. Upon immers- 
ing the electrodes in new liquid, and with no resistance in 
the external circuit, the current may reach 100 amperes, On 
renewing the liquids during the operation of the.pile, a cur 
reut of 7 amperes is kept up if about a liter of saturation 
per hour be allowed to pass into the battery. For five hours, 


then, only 5 liters are used instead of the 10 that are neces 
sary when the liquid is not renewed while the pile is in action 
-La Nature 


WOODWARD'S DIFFUSION MOTOR, 


THe energy produced by the phenomena of diffusion is ex 
hibited in lecture courses by placing a bell glass filled with 
hydrogen over a porous vessel at Whose base is fixed a glass 
tube that dips into water. The hydrogen, in diffusing, eu 
the porous vessel, increases the inte rnal pressure, ind a 
number of bubbles escapes from the tube. On withdrawing 
the bell glass of bydrogen, the latter becomes diffused ex- 
ternally, a lower pressure occurs iu the porous vessel, and 
the level of the water rises 

lhe arrangement devised by Mr. C. J. Woodward, and re 
cently presented to the Physical Society of London, is an 
idaptation of this experiment to the production of an oscil- 


ters 


‘ 


lating motion by alternations in the internal and external dif 
fusion of the hydrogen. 

rhe apparatus, represented herewith, consists of a scale 
beam about three feet in length that supports at cne end a 
scale pan and weights, and, at the other, a corked porous 
vessel that carries a glass tube, ¢, which dips into a vessel 


containing either water or methylic alcohol. Three or four 
gas jets, one of which is shown at E, are arranged around 
the perous vessel, as close as possible, but in such a way as 
not to touch it duriug the oscillation of the beam. These 


gas jets communicate with a gasometer filled with hydrogen, 
the bell of which is so charged as to furnish a jet of suffi 
cient strength Experience will indicate the best place to 
give the gas jets, but, in general, it is well to locate them at 
near the center of the porous vessel when the beam bori- 
zontal 


When the 

f the porous V sselit becomes 
pressure exerted in the interior 
the bottom of the porous 


When 


Is now ¢ see how the device operates, 


{ sy to 
hydrogen comes in presence 
diffused n, and t 


then produces an ascent 


there be 


vessel gets above the jets. the internal diffusion ceases and 
the hydrogen becomes diffused externally, the internal pres- 
sure diminishes, and the vessel descends The vessel then 
comes opposite the jets of hy wen and the same motion oc- 
curs again, and so on indefinitely The work produced by 
this motor, which has purely a scientific interest, is very 
feeble, and much below that assigned to it by theory Ln 





order to obtain a maximum, it would benecessary to com- 
pletely surround the porous vessel each time with hydrogen, 
and afterward remove the jets to fucilitate the access of air 


Alltbe mechanical arrangements emploved for obtaining 
such a result have failed, because the friction introduced by 
the maneuvering parts also introduces a resistance greater 
than the motor can overcome lbhere is therefore a waste of 
energy due to the continuous flow of hydrogen; but the ap 
paratus, for all that, constitutes none the less an original and 
interesting device.—La Nature. 
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SOME RELATIONS OF 
THERMO-ELECTRI( 
ELECTROLYTES.* 


VOLTAIC AND 
OF METALS IN 





By G. Gore, F.R.S., LL.D. 

THE experiments described this paper throw consider- 
ible light upon the real cause of the voltaic current The 
results of them are contained in twenty tables; and by com 
paring them with each other, and also by means of additional! 
experiments, the following general conclusions and chief 
facts were obtained 

W hen metals in liquids are heated, they are more frequently 
rendered positive than negative in the proportion of about 
2 Sto 10: and while t proportion in weak solutions was 
about 2°29 to 1:0, in strong oves it was about 3°27 to 1°0, 
sud tuis accords with their thermo-electric behavior as me- 


tals alone rh 
was, With nearly every solution, 


e thermo-electric order of metals in liquids 
whether strong or weak, 


widely different from the thermo-electric order of the same 
metals alone, A conclusion previously arrived at was also 
coufirmed, viz., that the liquids in which tbe hot metal 
was thermo-electro-positive iu the largest proportion of 
cases were those containing highly electro-positive bases, 


h 


suct t 


thermo-electnec effect of 
ulualyh t metal in a liquid was sometimes different 
from that of suddenly heating it, and was occasionally attend- 
ed by a reversal of current, 

Degree of strength of liquid greatly affected the thermo 
electric order of metals. Increase of strength usually and 
considerably ivcreased the potential of metals thermo-elec 
tro-negative in liquids, and somewhat increased that of those 
positive in liquids 

The electric potential of metals. thermo-electro-positive in 
weak liquids, Was usually about 3°87 times, and in strong 
ones 1°87 times greal which were negative 
The potential of the strongest rmo-electric couple, viz., 
that of aluminum in weak solution of sodic phosphate, was 
0°66 volt for 100° F. difference of temperature, or about 100 
times that of a bismuth and antimony couple 

Heating one of the metals, either the positive or negative, 
of a voltaic couple, usually increased their electric difference, 
making Most metals more positive, and some more negative 
while heating nd one also usually veutralized to a 
large extent effect of iting the first one. The elec- 
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* Read before the Royal Society, Nov., 1883, 
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| trical effect of heating a voltaic couple is nearly wholly com- 
posed of the united effects of heating each of the two metals 
separately, but is not however exactly the same because 
while in the former case the metals are dissimilar, and are 
heated to the same temperature, in the latter they are simj 
lar, but heated to different temperatures, Also, when heating 
a voltaic pair, the heat is applied to two metals, both of which 
are previously electro-polar by ceutact with each other as 
well as by contact with the liquid; but when heating one 
junction of a metal and liquid couple, the metal has not been 
previously rendered electro-polar by contact with a different 
one, and is therefore in a somewhat different state. When 
a voltaic combivation, in which the positive metal is thermo- 
negative, und the negative one is thermo-positive, is heated, 
the electric potential of the couple diminishes, not with- 
standing that the internal resistance is decreased, 
Magnesium in particular, also zinc and cadmium, were 
greatly depressed in electromotive force in electrolytes by 
elevation of temperature. Reversals of position of two me- 
tals of a voltaic couple in the tension series by rise of tem- 
perature were chiefly due to one of the two metals increasing 


in electromotive force faster than the other, and iu many 
cases to one metal increasing and the other decreasing in 
electromotive force, but only in a few cases was it a result 


of simultaneous but unequal diminution of potential of the 
two metals. With eighteen different voltaic couples, by rise 
of temperature from 60 160° F., the electromotive force 
in twelve cases was increased, and in six decreased, and the 
average proportions of increase for the eighteen instances 
was 0°10 volt for the 100° F. of elevation. 

A great difference in chemical composition of the liquid 
was attended by a considerable change in the order of the 
volta-tension series, and the differences of such order in two 
similar liquids, such as solutions of hydric chloride and po- 
tussic chloride, were much greater than those produced in 
either of those liquids by a difference of 100° F. of tempera- 
ture. Difference of strength of solution, like difference of 
composition or of temperature, altered the order of such se 
ries with nearly every liquid; and the amount of such alter- 
ution by an increase of four or five times in the strength 
of the liquid was rather less than that caused by a dif 
ference of 100° F. of temperature. While also a variation 
of strength of liquid caused only a mode:ate amount of 
change of order in the volta-tension series, it produced more 
than three times that amount of change in the thermo-elec- 
tric tension series, The usual effect of increasing the strength 
of the liquid upon the volta-electromotive force was con- 


to 


to 


siderably increase it, but its effect upon the thermo-electro- 
motive force was to iargely decrease it. The degree of po- 
tential! of a metal and liquid thermo-couple was net always 
exactly the same at the same temperature during a rise as 
during a fall of temperature; this is analogous to the varia- 


tions of melting and solidifying points of bodies under such 
conditions, and also to that of supersaturation of a liquid by 


i salt, and is probably due to some hinderance to change of 
molecular movement, 

The rate of ordinary chemical corrosion of exch metal va- 
ried in every different liquid; in each sclution t differed 
with every different metal. The most chemically positive 
metals were usually the most quickly corroded, and the cor- 
rosiou of each metal was usually the f with the most 
icid solutions. The rate of corrosion at any given tempera- 
ture was dependent both upon the nature of the metal and 
upon that of the liquid, and was limited by the most feebly 
active of the two, usually the electrolyte. The order of rate 
of corrosion of metals also differed in every different liquid. 
The more dissimilar the chemical characters of two liquids, 
the more Giverse usually was the order of rapidity of corro- 
sion of a series of metals in them. The order of rate of sim- 
ple corrosion in avy of the liquids examined differed from 
that of chemico-electric and still more from that of thermo- 
electric tensivv, Corrosion is not the cause of thermo-elec- 
tric acon of metuls in liquids. 

Out of fifty-eight cases of rise of temperature the rate of 
ordinary corrosion was iucreased in every instance except 
ne, and that was only a feeble exception—the increase of 
corrosion from 60° to 160° F. with different metals was ex- 
tremely variable, and was from 1°5 to 3216 times. Whether 
& metal increased or decreased in thermo-electromotive force 
by being heated, it increxsed in rapidity of corrosion, The 
proportions in which the most corroded metal was also the 
most thermo-electro-positive one was 65°57 per cent, in 
liquids at 60° F., and 69°12 in the same liquids at 160° F. ; and 
the proportion in which it was the most chemico-electro-po- 
sitive at 60 F. was 8444 per cent , and at 160° F. 80°77 per 
cent. The proportion of cases therefore in which the most 
chemico-electro-negative metal was the most corroded one 
increased from 15°56 to 19°23 per cent. by a rise of tempera- 
ture of 100 F. Comparison of these proportions shows that 
corrosion usuaMy influenced in a greater degree chemico- 
electric rather than thermo-electric actious of metals in li- 
quids. 


als 


istes! 


Not only was the relative number of cases in which 
the volta negative metal was ihe most corroded increased by 
rise of temperature, but also the average relative loss by cor- 
of the ive to that of the positive one was in- 
creased from 3°11 to 6°32. 

The explanation most consistent with all the various re- 
sults and conclusions is a kinetic one: That metals and elec- 
trolytes are throughout their masses in a state of molecular 
vibration. That the molecules of those substances, being 
frictionless bodies in a frictionless medium, and their mo- 
tion not being dissipated by coniuction or radiation, con- 
tinue incessantly in motion unti)] some cause arises to prevent 
them. That each metal (or electrolyte), when unequally 
heated, has to a certaip extent an unlike class of motions in 
its differently heated parts, and behaves in those parts some- 
what like two metals (or electrolytes), and those unlike mo- 
tions are enabled, through the intermediate conducting por- 
tion of the substance, to render those parts electro-polar. 
That every different metal and electrolyte bas a different 
class of motions, and in consequence of this, they also, by 
contact alone witb each other at the same temperature, be- 
come electro-polar. The molecular motion of each different 
substance also increases at a different rate by rise of tem- 
perature, 

This theory is equally in agreement with the cbhemico- 
electric results. Iv accordance with it, when in the case of 
a metal and an electroivte, the two classes of motions are 
sufficiently unlike, chemical corrosion of the metal by the 
liquid takes place, and the voltaic current originated by in- 
herent molecular motion, under the condition of contact, is 
maintained by the portions of motion lost by the metal and 
liquid during the act of uniting together. Corrosion there- 
fore is an effect of molecular motion, and is one of the modes 
by which that motion is converted into and produces electric 
current. 

In accordance with this theory, if we take a thermo-elec- 
tric pair consisting of a von-corrodible metal and an electro- 


rosion begs 





~ Vyte (the two being already electro-polar by mutual contact), 
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and heat 
tions of the heated erd of each substance at the junction are 
altered; and as thermo-electric energy iu such combinations 
usually increases by rise of temperature, the metal and li- 
quid, each singly, usually becomes more electro polar. In 
such a case the unequally heated metal behaves to some ex 
tent like two metais, and the unequally heated liquid like 
two liquids, and so the thermo-electric pair is like a feeble 
chemico-electric one of two metals in two liquids, but 
without corrosion of either metal. If the metal and liquid 
are each, when alone, thermo-electro-positive, and if, when 
in contact, the metal increases in positive condition faster 
than the liquid by being heated, the latter appears thermo- 
electro-vegative, but if less rapidly than the liquid, the metal 
ippears thermo-electro-negative. 

As also the proportion of cases is smali in which metals 
that are positive in the ordinary thermo-electric series of 
metals only become negative in the metal and liquid ones 
viz., only 73 out of 286 in weak solutions, and 48 out of the 
same number in strong we may conclude that the 
metals, more frequently than the liquids, bave the greatest 
thermo-electric influence, and also that the relative largeness 
of the number of instauces of thermo-electro-positive metals 
in the series of metals and liquids, in the se 
ries of metals only partly a consequence of the 
circumstance that rise of temperature usually makes sub- 
stances—metals in particular—electro-positive. These state 
ments are also consistent with the view that the elementary 
substances portion of their molecular activity when 
they unite to form acids or salts, and that electrolytes there- 
fore have usually a less degree of molecular motion than the 
metals of which they are partly composed. 

The current from a thermo-couple of metal and liquid, 
therefore, may be v the uvited result of difference 
of molecular motion, first, of the two junctious, and second, 
of the two heated cooled) substances; and in all cases, 
both of thermo- aud chemico-electric action, the immediate 
true cause of the current is the original molecular vibrations 
of the substances, while contact is only a static permitting 
condition. Also that while in the case of thermo-electric 
iction the sustaining cause is molecular motion, supplied by 
ap external source of heat, in the case of chemico-electric 
action it he motion lost by the metal and liquid when 
chemically uniting together. The direction of the current in 
thermo-electric cases appears to depend upon which of the 
two substances composing a junction increases in molecular 
ictivity the fastest by rise of temperature, or decreases the 
most rapidly by cooling. 
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AIR REFRIGERATING MACHINE. 

Messrs. J. & E. Hauy, Dartford, exhibit at the Inter- 
national Health Exhibition, London, in connection with a 
cold storage room, two sizes of Ellis’ patent air retrigerator, 
the larger one capable of delivering 5,000 cubic feet of cold 
air per hour, when running at a speed of 150 revolutions per 
be smaller one 2,060 cubic feet of cold air per 


minute; and the 
hour, at 225 revolutions per minute, The special features 
in these machines are the arrangement of parts, by which 


vreat compactness is secured, and the adoption of flat slides 
for the compressor, of the ordinary beat valves, 
which permits of a high rate of revolution without the ob- 
jectionable noise which is caused by clacks beating on 


instead 








E HALLS ORY AIR REFRIGERATOR. 


IMPROVED AIR REFRIGERATING MACHINE. 


one of their points of contact, the molecuiar mo- | their seats. The engraving shows the general arrangement | 


of the apparatus. Figs. 1 to 4 show details of the compres- 
sion and expansion valves, which are ordinary flat slides, 
partly balanced, and held up to their faces by strong springs 
from behind. The steam, compressivn, and expansion cy- 
linders are severally bolted to the euvd of a strong frame, 
which though attached to the cooler box does not form part of 
it, the object being to meet the strains between the cylinders 
and shaft in as direct a manner as possible without allowing 
them to act on the cooler casting. Each cylinder is double 
acting, the pistons being coupled to the shaft by three con- 
necting rods, the two outer vnes working upon crank pius 





Fvyg.i 
A GAS RADIATOR AND HEATER. 
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fixed to overhung disks, and the center one on acrank form- 
ed in the shaft. The slide valves for all the cylinders are 
driven from two weigh shafts, the muin valve shaft being 
actuated by a follow crank, and the expansion and cut off 
valves from the crosshead pin of the compressor. The ma- 
chines may be used either in the vertical position ag exbibit- 
ed, or may be fixed horizoutally; and it is stated that the 
construction is such as to admit of speeds of 200 and 300 re- 
volutious per minute respectively for the larger and smaller 
machines, under which conditions the delivery of cold ait 
may be taken at about 7,000 and 2,600 cubic feet per hour. 
Messrs. Hall also make this class of refrigerator without the 
steam cylinder, and arranged to be driven by a belt from a 
gas engine or any existing motive power. 


A GAS RADIATOR AND HEATER. 


THERE is now being introduced into Germany a gas radia- 
tor and heater, the invention of Herr Wobbe. It consists, 
as will be seen in engraving above, of a series of vertical 
U-shaped pipes, of wrought iron, 50 millimeters (2 inches) in 
diameter. The 'wo legs of the U are of unequal length; the 


longer being about 5 feet, and the shorter 3 feet (exclusive | 


of the bend atthe top). Beneath the open end of the shorter 
leg of each pipe is placed a burner, attached to a horizontal 
gas-pipe, which turns upon an axis. The object of having 
this pipe rotate is to bring the burners into an inclined posi- 
tion—shown by the dotted lines in Fig. 2—for lighting them. 
On turning them back to the vertical position, the heated 
products of combustion pass up the shorter tube and down 
the longer, where they enter a common receptacle, from 
which they pass into the chimney or out of doors. Sur- 
rounding the pipes are plates of sheet iron, inclined at the 
angle shown in Fig. 2. The object of the plates is to pre- 
vent the heated air of the room from passing up to the ceil- 
ing, anc send it out into the room. To prevent any of the 
pipes acting as chimneys, and bringing the products of 
}combustion back into the room, as well as to avoid any 
vback-pressure, a damper is attached to the outlet’ re 
ceptacle. The heated gas becomes cooled so much (te about 
100° Fabr.) that water is condensed and precipitated, and 
collects in the vessel below the outlet, Each burner bas a 
separate cock, by which it may be kept closed, half-open, 
or open. To obviate danger of explosion, there isa strip of 
sheet iron in front of the burners, which prevents their being 
| lighted when in a vertical position; so that, in case any un- 
| burned gas gets into the pipes, it oannet be ignited, for the 
| burners can only be lighted when inclined to the front. In 
| starting the stove the burners are lighted, in the inclined 
position; the chain from the damper pulled up; the burners 
set vertical; and, as soon as they are all drawing well into 
the tubes, the damper is closed. If less heat is desived, the 
| cocks are turned half off. It is pot permissible to entirely 
extinguish some of the burners, unless the unused 
pipes are closed to prevent the products of combus- 
tion coming back into the room, The consumption of gas 
per burner, full open, with a pressure of 75, is said to be 
| only 4§ cubic feet per hour, 


| CONCRETE WATER PIPES. 

CONCRETE water pipes of small diameter, according to a 
foreign contemporary, are used in parts of France, notably 
for water mains for the towns of Coulommiers and Aix-en- 
Provence. The pipes were formed of concrete in the trench 
itself. The mould into which the concrete was stamped was 
sheet iron about two yards in length. The several pipes were 
not specially joined to each other, the joints being set with 
mortar. The concrete consisted of three parts of slow set 
ting cement and three parts of river sand, mixed with five 
parts of limestone debris. The inner diameter of the pipes 
was nine inches; their thickness, three inches. Theaverage 
fall is given at one in five hundred; the lowest speed of the 
current at one foot nine inches per second. ‘To facilitate the 
cleaning of the pipes, man-holes are constructed every one 
hundred yards or so, the sides of which are also made of con- 
crete. The trenches are about five feet deep. The work was 
done by four men, who laid down nearly two hundred leet of 
pipe in a working day; the cost was about ninety-three cents 
per running yard. It is claimed in advantage for the 
new method that the pipes adbere closely 10 the inequalities 
of the trench, and thus lie firmly on the ground. When sub 
mitted to great pressure, however, they have not proved ef- 
fective, and the method, consequently, is only suitable for 
pipes in which there isno pressure, or only a very trifling 
one, 
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The dimensions given for diameter at root of threads are also those for diameter of hole in nuts and diameter of lap 


drills. All bolts and studs 3 in. diameter and above, screws 
taper of “yin. per 1 inch; tap drill should be yy, in. less than 
Phe table is based upon the following general formule for 

Short diam. rough nut or head 146 diam. of bolt + lg. 

finished nut or head Ibs diam. of bolt + yy 

Thickness rough nut diameter of bolt. 

AN ENGLISH RAILWAY FERRY BOAT. 

THE illustrations above representa double serew steam 
ferry boat for transporting railway carriages, vehicles, and 
passengers, etc., designed and constructed by Messrs, Ed 
wards and Symes,of Cubitt Towo, London, The hull is con- 
structed of iron, and is of the following dimensions: Length 


60 ft.; beam 16 ft.; over 25 ft The vessel was | 
fitted with a propeller, rudder, and steering gear at each end, | 
toenable it to run in either direction without having to turn 
around, The boat was designed forthe purpose of working 
th? train service across the bay of San Juan, in the island of 
Puerto Rico, and for this purpose a single line of steel rails, 
of meter gauge, is laid along the center of the deck, 
and also aiong the hinged platforms at each end In the 
engraving these plutforms are shown, one hoisted up, andj 
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other | When the boatisat 
one of the landing stages, the ‘ea red to the level 
of the rails on the pier, and the car res and trucks are run on 
to the deck by me wusot thesmallh ag ingengine, which works 
an endless chain running the whole length of the deck. Th 
trucks, ete., being on board, the ph o rm is raised by means 
of two compact hand winches worked by worm and worm- 
Wheels in the positions shown; thus these two platforms form 


the »wered to the level of thedeck 


ria 


the end bulwarks to the boat when crossing the bay. On 
irriving at the opposite shore the « peration is repeated, the | 
other platform is lowered, and the hauling engine runs the 
trucks, etc., on to the shore, With a load of 25 tons the | 
draught is 4 ft. 

The seats shown on the deck are for the convenience of 
foot passengers, and the whole of the deck is protected from 


the sun of that tropical climate by a canvas awning, The 
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steering of the vessel is effected from the bridge atthe cen- 
ter, which extends from side to side of the vessel, and there 
are two steering wheels with independent steering gear 


forward rudder when 
with the 


for each end, with locking gear for the 
in motion. The man at the whee! communicates 
engineer by means of a speaking tube at the wheel. There 
is a -mall deck house for the use of deck stores, on one side 
of which is the entrance to the engine :oom. The cross bat 
tens, shown between the rails, are for the purpose of horse 
traffic, when horses are used for hauling the trucks, or for 
ordinary carts or wagons. The plan below deck shows the 
arrangement of the bulkheads, with a small windlass at cach 


end for lifting tbe anchors, anda small batch at each side for 
eutrance to these compartments. The central compartment 
| contains the machinery, which consists of a pair of com- 


pound surface condensing engines, with cylinders 11 in, and 
20 in. in diameter; the shafting running the whole length of 
the vessel, with a propeller at each end, Steam is generated 
in r of locomotive form, so arranged that the fun- 
nel passes through the deck at the side of the ve-sel; and it 
is designed for a working pressure of 100 lb. per square inch. 


i steel boil 


This boiler also supplies steam for the smal! hauling ergine 
fixed on the bulkhead. Light to this compartment is ob 
tained by means of large side scuttles along each side of the 
boat and glass deck lights, and the iron grating at the en- 
trance near the deck house This boat was constructed in 
six pieces for shipment, and the whole put together in the 
builders’ yard The machinery was fixed, and the engine 
driven by steam from its own boiler, then the whole was 
marked and taken asunder, and shipped to the West Indies, 
Where it was put together and found to answer the purpose 
intended — Engineering. 
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For THE ScrIzNTIFKC 


PROBLEM OF FLIGHT, 
MACHINE. 


THE | FLYING 


Asa result of reading the various communications to the 
Screntiric AMERICAN and SUPPLEMENT, and Van Nos 
trand’s Engineering Magazine, including descriptions of pro- 
posed and tested machines. and the reports ot the British 
Aeronautical Society, the writer of the following concludes 

That, as precedents for the construction of a successful 
flying machine, the investigation of some species of birds as 
a base of the principles of all is correct only in connection 
with the species and habits of the bird; that the eral 
mechanica principles of flight applicable to the operation of 
the same unit of wing in all species are alone applicable to 
the flving machine 


That these principles of operation do not demand the prin- 
ciples of construction of the bird. 

That as the wing is in its stroke an are of a screw 
propeller’s operation, and in its angle a screw pre peller 


blade, its animal operation compels its reciprocation instead 


of rotation 

That the swifter the wing beat,the more efficient its effect 
per unit of surface, the greater the loud carried, and the 
swifter the flight. 

That the serew action being, in full flight, that of a screw 
propeller whose axis of rotation forms a slight angle with 
the vertical, the distance of flight per virtual ** revolution ” 
of “screw wing far exceeds the pitch distance of said 
** screw 

That consequently a bird’s flight answers to an iceboat 
close hauled ; the wing force answering to the «ind, the 
wing angle to the sai/, the bird’s weight to the leeway ful- 
crum of the tee, and the passage across direction of the wing 


flop tothe fresh moving ‘*inertia” of the wind, both yield- 
ing a Maximum of force to bird or iceboat. 

That the speed of reciprocation of a fly’s wing being equiv- 
alent to a serew rotation of 9,000 per minute, proves that a 
serew may be run at this speed without losing efficiency by 
centrifugal vacuum. 

That as the object of wing or screw is to mount upon th 
| inertia of the particles of a mobile fluid, and as the rotation 
| of steamship propellers in water—a fluid of many times the 
inertia of air—is a/ready in excess of the highest speed bereto- 
| fore tried in the propellers of moderately successful fiving 
machines, it is plain that the speed employed in water must 
be many times exceeded in atr. 

That with a sufficient speed of rotation, the supporting 
| power of the inertia of air must equal that of water 

That as mere speed of rotation of propeller shaft, minus 
blades, mustabsorb but a small proportion of power of en- 
gine, the addition of blades will not cause more resistance 
than that actually encountered from inertia of air. 

That this must be the measure of load lifted. 

That without siip of screw, the actual power expended, 
will be little in excess of that required to support the ma- 
chine in water, with a slower rotation of screw. 

Chat in case the same power is expended in water or air, 
the only difference will lie in the sizes and speed of engines 
or screws, 

That the greater the speed, the /ess weight of engine, boil- 
er, and screw must be, and the stronger their construction. 

That, in consequence, solid metal worked down, instead 
of bolts and truss work, must be used. 

That asthe bird wing ts a screw in action, and acts direct- 
between the inertias of tbe and the air, the 
and operation of the screw, load, must imi 


s 


e 


load 


ly 
to the 


position 
tate it. 

Chat, in consequence, machines having wing planes, 

driven agatnst one inertia of air by screws acting in the line 
of flight against another inertia of sir, lose fifty per cent. of 

useful effect, besides exposing to a bead wind the cross sec- 
tion of the stationary screw wing planes and the rotating 
screw discs; and supporting the dead weight of the wing 
planes, and having all the screw slip in the line of flight, and 
carrying slow and beavy engines. 
That as a result of these conclusions, the supporting 
propelling power should be expressed in the rotation o 
screws combining both functions, the position of whose 
planes of rotation to a fixed horizontal line of direction de- 
|termines the progress and speed of machine upon other 
lines, 

That the whole weight carried by the screws should be 
ill times exactly below the center of gravity of the plane of 
support, whether it be horizontal or inclined. 

That while the permanently positioned weight, such as the 
engines, frame, holding screws, ete., may be rigidly counect- 
ed to or around the screw plane of support, the variable posi- 


and 
a 
t 


at 


tioned weight, such as the passenger and the ear, should be 

l connected by a Jlerwdle jotut to the said plane of support. 

} Consequently, the car may oscillate without altering its 
ght position under center of supporting plane, es 


avoiding involuntary alteration of speed or direction of 


| flight 
' That to steer a machine so constructed, 


iw 


it is merely neces- 
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sary to move the poiot of attachment of car to machine pro 


per, out of the center of plane of support in the desired di 
rection, and thus cause the plane of support or rotation of 
pellers to incline in that direction 
That the reservoir of power, the boiler, ete., should be 


laced in the car, and steam carried to engines through joint 
nnecting car with machine, 
‘hat at present material exists, and power also, of suf- 





ent lightness and strength to admit of a machine con 
iction capable of a limited successful flight in any fair 
ind and direction 


That such machine once built, the finding of a power for 
ng flights will be easy, if not already close at hand in elec 


hy 
That the easiest design for such actual machine should 
idopted, leaving the adaptation of the principles involved 

the making of more perfect machines, to a time after the 
success of the first 

That such design may be a propeller, and its engine at 
ach end of a steel frame tube, supporting tube horizontally 
ir to be supported by a universal joint from center of 


be 


said tube, and the joint apparatus movable along the tube 
yr a short distance transverse to it, to alter positi n of center 
fT gravity 

That the machine so built might traverse the water as well 
iS air 7 ® 

THE LONGHAIRED POINTER MYLORD. 

PornTERs are trained to search for game, and to indicat: 
that they have found the same by standing motionless in 
front of it, and, when it has been shot, to carry the game to 
the huntsma Several kinds of pointers are Known, such 
as smooth, longhaired, and bushyhaired pointers, The 
smoothhaired ers are better for huaoting on high land 
whereas the longhaired or busbyhaired dogs are better for 
low, marsby countries, crossed by numerous streams, etc. 





THE LONG 





rd, the dog represented in the annexed cut taken from 








the JUustrirte Zeitung, is an excellent specimen of the long 
haired pointer, and is owned by Mr. G. Borcher, of Braun 
schweic, Germany 

The longhaired pointer is generally above the medium 
size. powerful, somewhat longer than the normal dog, the 
body is narrower and not q as round as that of the 
smoothbaired dog, and the muscles of the shoulders and 
hind legs are not as well eveloped and not as promine nt. 


The head and neck are erect, the bead being specially long, 


ind the tail is almost horizontal to the middle, and then 
curves upward slightly. The long hair bangs in wavy lines 
on both sides of his body. The expression of his face is 
intelligent, bright, .nd d-natured, and his step is light 
and almost noiseless 

The pointer is specially valuable, as it can be employed 
for many different purposes: he is an excellent dog for the 
woods, for the woodsman and hunter who uses only one dog 
for different kinds of game The intelligence of the Ger- 
man pointer is very great. but he does not develop as 


rap dly as the English dog, whieh has been raised for gen 
erations for one purpose ly. The German pointer bunts 
very slowly. but surely s not difficult to train this dog, 


It i 
but he cannot be trained until he has reached a certain age 


LUNAR HEAT 


By Professor C. A. Yorne 
OnE of the most interesting nquiries relating to the moon 
is that which deals with the heat she sends us, and the prob 
ible temper:ture of her surface The problem seems to 


lave been first attacked by Tschirnhausen and La Hire. 
thout 1700; and they both found, that even when the moon’s 


ravs were concentrated pV the most p werful burning-lenses | put insu ated bv 


ind mirrors they could «btain, its heat was too small to pro- 


duce the slightest perceptible effect on the most 
thermometers then known. 


delicate 
for more than a hundred years, 





this was all that could be made out, though the experiment 
was often repeated, 

It was not until 1831 that Melloni, with his newly-invent- 
ed ‘* thermopile,” * succeeded in making the lunar heat sen 
sible; and in 1835, taking his aj»paratus to the top of Vesu 
vius, he obtained not only perceptible, but measurable, re- 
sults, ting a deviation of four or five divisions of his gal- 
Vanometer, 

Otbers repeated ihe experiment several times between this 
time and 1856, with more or less but, so far as I 
know, the first quantitative result was that obtained in 1856 
by Piazzi Smyth during his Teneriffe expedition. On the 
top of the mountain, at an elevation of ten thousand feet, 
he found that the moon’s rays affected his thermopile to the 
same extent as a standard candle ten feet away. Marie 
Davy has since shown that this corresponds to a heating ef- 
fect of about ry, of a Ceutigrade degree 

Phe subject was resumed in 1868 by Lord Rosse in Ireland; 


ve 


SUCCESS; 


ind along series of observations, running through several 
years, Was m ide by the aid of his three-foot reflector (not 
the great stz-foot instrument, which ts too unwieldy for such 
work rhe results of his work have, until very recently, 
been accepted as authoritative. It should be mentioned 
that, ut about the same time, observelions were also made 
at Paris by Marie Davy and Martin; but they are generally 


of Rosse’s work, which 
Rosse considered that 
the moon is mainly od 
to him, be 


looked upon merely as corroborative 
Was more elaborate and extensive. 
his results show that the heat from 
scure, radinted heat; the reflected heat, according 
ing much jess in umount 

A moment’s thought will show that the moon's beat must 

f tw@portions. First, there will be reflected solar 
The amount and character of this will depend in no 
ipon the temperature of the moon's surface, but solely 
upon its reflecting power. And it is to be voted that moon- 


couvsist 
heat 
way 't 


ight is only a part of this reflected radiant energy, differing 
from the invisible portion of the same merely in having such 


4 wave-length and vibration period as to bring it within the 
range of perception of the human eye. 
The second portion of the heat sent us by the moon is that 


which she emits on her own account as a warm body—warm 
ed, of course, mainly, if not entirely, by the action of the 
sun. The amount of this heat will depend upon the tempera- 


ture of the moon's surface and its radiating power; and the 
temperature will depend upon a number of things (chiefly 
heat-absorbing power of the surface, and the nature and 
density of the Junar atmosphere, as well as the supply of 

being determined bv : 





heat received from the sun) balance 


So leng as more hent is received in 


between give and take 
1 second than is thrown off in the same time, the temperature 
will rise, and rice versa. 

It is to be noted, further, that this second component of 


rmal radiance must be mainly what is called 
or dark heat, like that from a stove or teakettle, 
and characterized by the same want of penetrative power. 
No one knows why at present; but it is a fact that the heat- 
radi:tions from bodies at alow temperature—radiations of 
which the vibrations are relatively slow, and the wave-length 
great—have no such power of penetrating transparent media 
as the higher-pitcbed vibrations which come from incande- 
A great part, therefore, of this contingent of 
the lunar leat is probably stopped in the upper air, and 
never reaches the surface of the earth at all 


the moon's th 
= dscure 


scent bodies 


* Probably most of our readers know that the thermopile consists of a 








number of little bars of two different metals, connected in pairs, and 
having the ends joined in a conducting circuit with a galvanometer. If 
now. one set of the ctures is heared more than the other set. a current 
of electricity will be generated, which w ect the galvanometer The 
bars are usually made of bismuth and antimony ugh iron and Ger- 
man -siiver answer pretty wel They are common'y about half or three- 
quarters of an inch long, and abou half as large as an ordinary match. 
rhe “ pile “ is made of from fifty to a hundred such bars packed closely, 





in strips of mica, except just at the soldered junctions, 
With an instrument of this kind and a very deijicate galvanometer, Pro- 
fessor Henry found that the heat from a person's face could be perceived 
at a distance of several hundred feet There however, some doubt 
whetber be was not mistaken in respect to this extreme sepsiltiveness. 
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Now, the thermopile cannot, of course, discriminate 
directly between the two portions of the lunar heat; but to 
some extent it does enable us to do so indirectly, since they 
vary in quite a different way with the moon's age. The 
simple reflected heat must follow the same law as moonlight, 
ind come to its maximum at full moon, ‘The radiated heat, 
on the other band, will reach its maximum when the aver- 
uge temperature of that part of the moon’s surface turned 
toward the earth is highest; und this must be some time 
after full moon, for the same sort of reasons that make the 
hottest part of a summer's day come two or three bours after 
noon, 

The conclusion early reached by Lord Rosse was that 
nearly all the lunar heat belonged to the second category— 
dark heat radiated from the moon’s warmed surface, the re 
flected portion being comparatively small—and he estimated 
that the temperature of the hottest parts of the moon's sur 
face must run as high as 500° F.; well up toward the boil 
ing-point of mercury. Since the lunar day isa whole month 
long, and there are never avy clouds in the lunar sky, it 
easy to imagine that along toward two or three o'clock in 
the lunar afternoon (if I may use the expression), the weather 
gets pretty hot; for when the sun stands in the lunar sky as 
it does at Boston at two P.M., it has been shining contin 
uously for more than two bundred hours. On the other 
band, the coldest parts of the moon’s surface, when the sun 
has Ouly just risen after a nigbt of three hundred and forty 
hours, must bave a temperature more than a bundred de 
crees below zero. 

Lord Rosse’s later observations modified bis conclusions, 
to some extent, showing thai he lad at first underestimated 
the percentage of simple reflected heat, but without causing 
him to make any radical change in his ideas as to the max 
imum beat of the moon’s surface, 

For some time, however, there has been a growing skep- 
licism among astronomers, relating not so much to the cor- 
rectuess of his measures as to the computations by which be 
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inferred the high percentage of obscure radiated beat com- 
pared with the retlected heat, and so deduced the high tem- 
perature of lunar noon 

~ Professor Langley, who is now engaged ir gating 
the subject, finds himself compelled to believe that the lunar 
surface never gets even comfortably warm—because it bas 
no blanket. It receives heat, it is true, from the sun, and 
prohably some twenty-five or thirty per cent. more than tl 
earth, since there are no clouds and no air to absorb a large 
proportion of the incident rays; but, at the same time, there 
is nothing to retain the heat, and prevent the radiation into 
spact is the surface begins to warm. We have not 
yet the data to determine exactly how much the tempera 
ture of the lunar rocks would have to be raised above the 
absolute zero (—273° C. or —459° F.) in order that they might 
throw off in as much beat in a second as they would 
get from the sun in a second. But Professor Langley’s ob- 
servations, made on Mount Whitney at an elevation of fif- 
teen thousand feet, when the barometer stood at seventeen 
inches (indicating that about fifty-seven per cent. of the air 
was stil] above him), showed that rocks exposed to the per- 
pendicular rays of the sun were not heated to any such ex- 
tent as those at the base of the mountain similarly exposed 
ard the difference was so grent as to make it almost certain 
that «a mass of rock not covered bya reasonably dense atmo- 
sphere could never attain a temperature of even 200° or 300 
F. under solar radiation, however long continued. 

It must, in fact, be considered at present extremely doubht- 
ful whether any pertion of the moon’s surface ever reaches 
a temperature as high as —-100°. 

The subject, undoubtedly, needs further investigation, 
and it is now receiving it. Professor Langley at work 
upon it with new and specially constructed apparatus, i 
cluding a ** bolometer” so sensitive that, whereas previous 
experimenters bave thought themselves fortunate if they 
could get deflections of ten or twelve galvanometric divisions 
to work with, he easily obtains three or four bundred. Wes 
have no time or space here to describe Professor Langley’ 
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** bolometer; ” it must suffice to say that it seems to stand to} 
the thermopile much as that does tothe thermometer. There | 
is good reason to believe that its inventor will be able to ad- 
vance our knowledge of the subject by a long and important | 
step; and it is no breach of confidence to add that so far, 
although the research is not near completion yet, every- 
thing seems to confirm the belief that the radiated heat of | 
the moon, instead of forming the principal part of the heat 
we get from her, is relatively almost insignificant, and that 
the lunar surface pow never experiences a thaw under any 
circumstances. 

Since the superstition as to the moon’s influence upon the 
wind and weather is so widespread and deep seated, a word 
op that subject may be in order. In the first place, since 
the total heat received from the moon, even according to the 
highest determination (that of Smyth), is not so much as 
0°00001 of that received from the sun, and since the only hold | 
the moon bas on the earth’s weather is through the heat she 
sends us (I ignore here the utterly insignificant atmospheric | 
tide), it follows necessarily that her influence must be very | 
trifling. In the next place, all carefully collated observa- 
tions show that it és so, and not only trifling, but generally 
absolutely insensible. 

For example, different investigators have examined the 
question of nocturnal cloudiness at the time of full moon, 
there being a prevalent belief that the full moon ‘eats up” 
light clouds, On comparing thirty or forty years’ observa- | 
tions at each of several stations (Greenwich, Paris, ete.), it 
is found that there is no ground for the belief. And so in 
almost every case of imagined lunar meteorological influ- 
ence. As tothe coincidence of weather changes with changes 
of the moon, it is enough to say that the idea is absolutely in- 
consistent with that progressive movement of the ** weather ” 
across the country from west to east, with which the Signal | 
Service has now made us all so familiar. 

Princeton, April 12, 1884, 
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APPLE TREE BORERS. 


THE apple tree borers have destroved thousands of trees in 
New England, and are likely to destroy thousands more. | 
There are three kinds of borers which assail the apple tree 
The round headed or two striped apple tree borer, Superda 
candida, is a native of this country, infesting the native 
crabs, thorn bushes, and June berry. It was first described 
by Thomas Say, in 1824, but was probably widely distribut 
ed before that. In his ‘ Insects Lujurious to Fruit,” Prof. 
Saunders thus describes the borer: 

“In its perfect state it isa very handsome beetle, about 
three-quarters of an inch long, cylindrical in form, of a pale 
brown color, with two broad, creamy white stripes running 
the whole length of its body; the face and under surface are 
hoary white, the antenne and legs gray. The females are 
larger than the males, and have shorter anteone. The beetle 
makes its appearance during the months of June and July, 
usually remaining in concealment during the day, aud be- 
coming activeat dusk. The eggs are deposited late in June and 
during July, one in a place, on the bark of the tree, near its 
base. Within two weeks the young worms are hatched, and 
at once commence with their sharp mandibles to gnaw their 
way through the outer bark to the interior. It is generally 
conceded that the larve are three years in reaching maturity. 
The young ones lie for the first year in the sapwood and the 
inner bark, excavating flat, shallow cavities, about the size 
of a silver dollar, which are filled with their sawdust-like 
castinpgs. ‘The holes by which they enter being small are 
soon fillled up, though not until a few grains of castings 
have fallen from them. Their presence may, however, often 
be detected in young trees from the bark becoming dark 
colored, and sometimes dry and dead enough to crack.” 

On the approach of winter. it descends to the lower part 
of its burrow, where it remains inactive uovtil spring. "he 
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second season it continues its work in the sapwood, and in| 
case two or three are at work in the same tree may com- | 
pletely girdle it, thus destroying it. The third yeur it pene- 
trates to the heart of the tree, mikes an excavation, and 
awaits its transformation. The fourth sprirg it comes forth 
# perfect beetle, and lays its eggs for another generation. 
THE FLAT-HEADED BORER. 

The flat-headed apple tree borer, Chrysobothris femorata, 
is also 4 native of this country. It is a very active insect, 
delights to bask in the hot sunshine; runs up and down the 


tree with great rapidity, but flies away when molested. It 
is about half an inch in length. ‘ It ts of a flattish, oblong 
form, and of a shining, greenish black color, each of its 
wing cases having three raised lines, the outer two inter- 


rupted by two impressed transverse spots of brassy color di- 
viding each wing cover into three nearly equal portions. 
The under side of the body and legs shine like burnished 
copper; the feet are shining green.” ‘This beetle appears in 
June and July, and does not confine its work to the base of 
the tree, but attacks the trunk in any part, and sometimes 
the larger branches. The eggs are deposited in cracks or 
crevices of the bark, and soon hatch. The young larva eats 
its way through the bark and sapwood, where it bores broad 
and flat channels, sometimes girdling and killing the tree. 
As it approaches maturity, it bores deeper into the tree, 
working upward, then eats out to the bark, but not quite 
through the bark, where it changes into a beetle, aud then 
cuts through the bark and emerges to propagate its kind. 
This insect is sought out when just beneath the bark, and de- 
voured by woodpeckers and insect enemies. 

Another borer, the long-borned borer, Leptosty/us aculifer, 
is widely distributed, but is not a common insect, and does 
not cause much annoyance to the fruit grower. It appears 


in August, and deposits its eggs upon the trunks of apple | ature. —Ia I 


trees. The larva soon hatch, eat through the bark, and bur- 
row in the outer surface of the wood just under the bark, 
PROTECTION AGAINST BORERS. 

The practical point is, 
vent the ravages of the borers?) The usual means of fighting 
the borers is, to seek after them In the burrows, and try to 
kill them by digging them out, or by reaching them with a 
wire. This seems to be the most effectual method of deal- 
ing with them after they have once entered the tree, but the 
orchardist should endeavor to prevent the insects from enter 
ing the tree. For this purpose, various washes have been 
recommended for applying to the tree, either for destroying 

the young larve be fore they enter the bark, or for prevent 
ing the beetles depositing theireggs. It has been found that 
trees which have been coated with alkaline washes are 
avoided by beetles when laying their eggs. Prof. Saunders 
recommends that soft soap be reduced to the consistency of 
a thick paint, by the addition of a strong solution of wash- 
ing soda in water, and be applied to the bark of the tree, es- 
pecially about the base or collar, 


to the crotches where the main branches have their origin. 


| 
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What remedies can be used to pre- | 


and also extended upward | 


It should be applied in the evening of a warm day, so that it! ground are both cold. 
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may dry and form a coating not easily dissolved by the rain. 
This atfords a protection against all three kinds of bovers. 
It should be applied early in June, before the beetles begin 
to lay their eggs, and again in July, so as to keep the tree 
well protected. 

Hon. T. 8. Gold, of Connecticut, at a meeting of the Mas- 
sachusetts State Board of Agriculture, in regard to prevent- 
ing the ravages of the borer, said: 

‘A wash made of soap, tobacco water r, and fresh cow ma- 
aure mingled to the consistency of cream, and put on early 
with av old broom, and allowed to tric kle down about the 
roots of the tree, bas proved with me a very excellent pre- 
ventive of the ravages of the borer. and a healthful wash for | 
the trunk of the tree, much to be preferred to the applica- | 
tion of lime or whitewash, which I bave often seen applied, 
but which Lam inclined to think is not as desirable an appli- 
cation as the _polash, or the soda, as this mixture of soft soap 


J. B. Moore, of Concord, Mass., at the same meeting said, 
in regard to the destruction of the borer: 

‘*T have found, [ think, that whale oil svap can be used 
| successfully for the destruction of that insect. It is a very 
ig; it will not hurt the tree if you put it on its 
full strength. You can take whale oil soap and dilute until 
it is about as thick as paint, and put a coating of it on the 
tree where the holes are, and I will bet you will never see a 
borer on that tree until the new crop comes, I feel certain 
of it, because I have done it.” 

For borers, tarred paper 1 or 2 feet wide has been recom- 
mended to be wrapped about the base of the trunk of the 
tree, the lower edge being 1 or 2 inches below the surface of 
the soil. This prevents the two-striped boreg from laying 
its in the tree, but would not be entirely effectual 
against the flat-headed borer, which attacks any part of the 
trunk and the branches. By the generai use of these means 
for the prevention of the ravages of the borers, the damages 
done by these insects could be brought within very narrow 
limits, and hundreds of valuable apple trees saved. 

H. ReyNops, M.D, 
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KEFFEL’S GERMINATING APPARATUS 


THE apparatus represented in the annexed cut is designed 
to show the quality of various commercial seeds, and make 
known any fraudulent adulterations that they may have 
undergone. Itis based upon a direct observation of the 
germination of the seeds to be studied 

The apparatus consists of a cylindrical vessel containing 
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water to the height of 0°07 m. Above the water is a germi- 
nating disk containing 100 apertures for the insertion of the 
seeds to be studied, the germinating eud of the latter being 
directed toward the water, 
disk is filled with damp sand up to the top of its rim, and 
the apparatus is closed with a cover which carries in its 
center a thermometer whose bulb nearly reaches the sur- 
face of the water 

The apparatus is then set in a place where the temperature 
is about 18’, and where there are no currents of air, An 
accurate result is reached at the end of about twenty or 
twenty-four hours. As the germinating disk contains 100 
apertures for as many seeds, it is only necessary to count 
the number of seeds that have germinated in order to get 
the percentage of fresh and stale ones, 

The aqueous vapor that continuously moistens all the 
seeds, under absolutely identical conditions for each, brings 
about their germination under good conditions for accuracy 
and comparison. If it be desired to observe the starting of 
the leaves, it is only necessary to remove the cover after the 
seeds have germinated. 

This ingenious device is certainly capable of rendering 
services to brewers, distillers, seedsmen, millers, farmers, 
and gardeners, and it may prove useful to those who have 
horses to feed, and to amateur gardeners, since it permits 
of ascertaining the value aud quality of seeds of every 
Nature. 


MILLET 


THE season is now at hand when farmers who have light 
lands, and who may possibly find themselves short of fodder 
for next winter feeding, should prepare for a crop of millet. 
This is a plant that rivals corn for enduring a drought, and for 
rapid growth. There are three popular varieties now before 
the public, besides others not yet sufficiently tested for full 
indorsement—the coarse, light colored millet, with a rough 
head, Hungarian millet, with a smooth, dark brown head, 
yielding seeds nearly black, and a newer, light colored, 
round seeded, and later variety, known as the golden 
millet. 

Hungarian millet has been the popular variety with us for 
many years, although the light seeded, common millet is but 
slightly different in appearance or value for cultivation. 
They grow in a short time, eight weeks being amply suffi- 
cient for producing a forage crop, though a couple of weeks 
more would be required for maturing the seed. Millet 
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should not be sown in early spring, when the weather and 
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and July to do well; then it will keep ahead of most weeds, 
while if sown in April the weeds on foul land would smo- 
ther it. 

Millet needs about two months to grow in, but if sowed 
late in July,it will seem to “ hurry up,” and make a very 
respectable showing in less time. We have sown it in Au 
ust, and obtained a paying crop, but do not recommend it 
for such late seeding, as there are other plants that will give 
better satisfaction. Golden millet bas beev cultivated but a 
few years in this country, and as yet is but little known, but 
rom a few trials we have been quite faverably impressed 
with it. It is coarser than the other varieties, but cattle ap- 
pear to be very fond of it nevertheless. It resembles corn in 
its growth nearly as much as grass, aud, compared with the 
former, it is fine and soft, and it cures readily, like grass, 
and may be packed away in hay mows with perfect safety, 
It is about two weeks later than the other millets, and conse- 
quently cannot be grown in quite so short a time, although 
it may produce as much weight to the acre, in a given pe- 
riod, as either of the other more common varieties. A bush- 
el of seed per acre is pot too much for either variety of 

millet. —V. #. Farmer. 
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scientitic papers heretofore published iu the SuPPLEMENT, 
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Boat, torpedo, Danish.. HOT 
Bodies, union by pressure TOs 
Boge sloff vole ano stan ... F648 
Boiler, double, improv ed 20005 
Boiler making, wretched 6907 
Boiler tubes, keeping tight . HERTS 
Boiler, tubular, Auber's .... ROT 
Boilers, filters for rit aed 
Boilers, priming of TOW 
Boilers, steam, iron sulphate in. 6767 
Boils, treatment of ... 6768 
Bolt heads, standard. ‘ wiz 
Bombyces, silk producing e 69 
Borers, apple tree. ... 4 
Botanic Garden, Glasgow .. FEM 
Botanic Gardens, new corr idor 6748 
Botanical advances, recent. ...... ...6855 








Botanical investigations, recent 


Bottle glass... ... 

Brain, visual area in 
Bromeliad, a new 

Brazil, iron industry of 
Bricks, blue in 

Bricks, phosphorescent 
Bridge, Bismarc 

Bridge, Douarnenez, fall of 
Bridge to measure resistances 


| Bridge, new, London sae 


Bridge, moving a 
Bridge, Rondout 
Bridge, swing, Hull 
Brisinga, the 


| Bronze, Manganese 
| Brooklyn driven wells,... 


Building materials, blue in 
Building stones, decay of 
Building and earthquakes 
Buildings, farm, concrete... . 
Buildings, movable, French 
Bureau, Int., Weights and Meas 
Burner, gas, *Clamond’s 
Burners, gas, D’Arsonval’s.. 


c 


Cabbage worms, remedy for. 
Cabbage, Plutella . 
Cabinet of F. Kircher 

Cable grapnel, new 

Cable railways, ¢ *hicago.. mes 


Cables, submarine, _ for 
Cables. undergroun - ; 
Caledonia, New, notes on 

| California, gold-find in....... 

California, irrigation in 


California Mountains, —- 


California, oil in 

Caloty pe, the 

Caltrops, water. . 
Camel cavalry, Exy ptian. 
Camellia, the fruit of 


Camera lucida, new 


Camera lucida, a 
8 | Canal, Corinth 


Canal, Panama 


pane GREGOR. « «3400060000 
Cannon, Bange system. %67 1, 
Canon, Grand, Colorado River 
Cape Horn scientific station 
Capillary coolers.. - 
Caraguata sanguinea un 
, Carbon disulphide, detection 
Carbon filter, improved . 
| Carbolic acid. ‘ 
Carbuncles, tre atment of 
Car, derrick, steam 
Car for portable railway 
Car, steam, for tramways 
Car truck, 6-wheel. . 
Cars, coal hopper.. 
Cars, freight, cnglish and Amer 
Carp, German, in U. 


Carpinus, the species ‘of. 


| Cast iron pipes, manufacturing. 
Casts, plaster, we ete a 
Cathedral, Hereford. 
Cathetometer, new 

( ‘atoptr ic mac ‘hine, Kircher’s. 


Cavalry, camel, Egy pt. 


Cells o hive-bee, origin... 


Cement, blue in 

Cement tester, automatic 
Ceramic colors . , 
Ceramic paatography 


Cetewayo, chief 


Cc hampagne making, France..... 
ree 


| Charcoal, kiln manufact. 


Charcoal manufacture. 
Chicago cable railways 
Chicago, steamer 
Chicago, war ship 
Chili saltpeter... 


Chinch-bug, the chorea 


Chinese, among the 

Chinese coins, ancient. 
Chirography.. . venaien 
Chiswick, vinery ate 
Chiorophy], animal me 

sf ‘hry santhemum ancmones.... 
Churchill, steamer.......... . 
Cinchona trees, Brazil... ....... 
Circular saws, grinding........... 
City, a scientific......... seadeun 
City Hall, Vienna... 


Clearing solution for negative es.. 
a 


Clock, night-lamp. 

Cloth press, hydraulic 
Clothing relation to heailth.. 
Coal breaker, American 
Coal gas as labor-saver 
Coal gas, new prod. from 


| Coal gas, sulphur in 


Coal hopper cars. . Shae ee 
Coal, limed, gas from. ... 

Coal, new residual product. 
Coal of the U. States 

Cobra and mongoose. 

Cochin China 

Cock, steam and water, new 


| Coins, Chinese, ancient. 


Coins, Greek, old, ate of 
Cold, app. to produce... 


| Collar, set, threaded. . 


Collodion negatives 

Colon, new dredger for 

Color, blue, in building materials 
Color in the flower garden 
Colors, action of light 

Colors, ceramic 

Combing machine, improved... 
Comets, Heyer on 

Comets, on 


Cometary phenomena, theory of. 


Commutator, Steinheil's 
Commutator, Wheatstone’s 
Compass, beam, improved. .... 
Compressed air dredging app 
Compressed air locomotives 


% 6967 


.- F6706 


. 6908 
6973 | 


_. ETS9 


. .6RRz 


.. %6989 


- 6997 
6768 


.. 7005 
. . 706 
... ROT 
. . KO796 | 


Compressed air plant, Washington #6813 
Compressor, air, improved OS 
Conciliation. . ; eee 


‘onerete farm buildings. 
‘oncrete walls, how to make 
‘oncrete water pipes 
Jondenser, a new 

‘ondenser, amalgam 
‘ondensers, Honigman’s 
‘ondiments, nutritive value. 
tonductors, electrical u74, 
‘onductors, ground, arrangem't “$2010 


Daguerreotype, the.............. 

Dandruff, nature and cure...... 

Darwin, Tay 4 about 

Decorating, b 

Decorative art suggestions, 
#6768, *&7008, % 7024 | 

Decorticating mach., sugar cane. . ¥7U31 





Dew, new theory of 

Derrick car, steam 
| Dialysis, chemic al, with v ether 

Diffusion motor ’ 
| Diphtheria 
Disease, gum, in trees 
Disease, new, miryachit 
Distillation product, coal. . 
Distiller, mercury, new 
Distillery, petrole um, Baku.. 
Dispatch boats, U. 8., new. 
Ditton Park peach wall. 
Division, new rule for 
Dolphin, steamer. 
Drain-pipes, back pune 
Drainage, house. a 
5 | Drainage of London.. 
| Drainage of marshes 
Drawing instrument, new 
Dredger, new, for Colon 
Dredging app., compressed air 
Drill, rock, Brandt. 
Drinkstone Park. 











Jonstipation, treatment vl4 
Jonsumption, people without 613 
‘ontent, spirit of T0682 
‘onveyer, endle ss trough 671 
Jookery, scientitic basis 6802, GS1S 
‘ooling app., injec — water 057 
‘ooling apparatus, Lawrence's. ...%6973 
‘opper sulphate, microbicide act hn 6767 
‘opying process, new HI 
‘oral reefs, origin of 4 26808 





‘orinth Canal 


177 
‘orn separator, new.. ° OTR 
‘orvette Prince Adalbert , 67 
‘ottage, gardener’s #77 


‘ottages, English HOTS 
‘ow's milk, digestibility ... CRE 
‘rank pin machine, improved - 6G 


‘rank shafts, forging, ete..... . 6936 
‘refeld technical school 6941 


‘rematorium, a new ” — 


‘roton oil 


‘ruiser, German, P rince Adalbe sréibeust 
‘ruisers, a. U.S., new 6g 
‘ruisers, U. new «oes HORRY 
‘rustaceans, “aa p sea. *7010 
‘umberland tableland 6913 
‘urrent breaker, Wiedemann’s. ...%#6711 


‘urrents,clectric,app.to measure.. #6910 


curre nts, river, app. to study...... #6713 

‘urves, parallel. eee ROTOS 

‘upola, Stewart's cocess GOES 

“Ups, earthen, how made er 

‘uscuta refiexa ° eee ORM 

Cyprus, treasures of...... - ..  T0R6 
D 





ue In 


Demagnetization, rapid . 6686 
Demerara gree nheart we .. 6675 
Dendrometer, new ; 6849 
Dental amalgam, 1 new “ .. 7016 
Developer, iron, flask for.... %OTRO 
Developer, mercuric. .., - E880 











| Enemies, animal, our 


| Engine, gas, Seraine’s.. 





Electric mach., dynamo, progress. ¥6926 
Electric mach., dynamo,Siemens’.%6685 
Electric mach., dynamo, Thomson. #6929 
Electric mach., dynamo, Victoria, #6928 
Electric mach., dynamo, Weston. . #6028 


Electric machine, Ferranti 0900 
Electric marigra % T0687 
Electric motor, Be. ss80lo's HERR? 
Electric motor, Kravogl. TOS 
Electric motor, railway -.. STOR 
Electric phenom.,re produc tion 2606S 
Electric railway, Vienna 6008 


Electric resistances, measursm't. . #6860 
Electric resistances, mounting. ... #6960 
ONS 


Electric shadows. 1 
Electric siphon, hy dro . 6765 
Electric shock, when fatal...........6912 
Electric telegraph, first . GRR5 


Electric telegraph, history, 
HOT, %H0T4, 270086 


Electric tricycle, new OT 
Elec trical conductors ee 6704, OTR 
Electric voting machine fy 
Electricity, atmospheric 6825 
Electricity, atmospheric, source 6076 
Electricity as cosmic element «6766 
Electricity, discoveries in +. 73 


Electricity, generating, method. 6824 
Electro-magnetic motor, Siemens’ #6882 
Electro-motive force, app.to mea. 6910 
Electro-plating with nickel. 
Electrolysis, figures by 
Electrolysis of ores 

Electrolysis, on . 
Electrolytes, metals in 
Electrometer, atmospheric 
Electrometer, Edelmann’s 
Electrometer, quadrant, the. 
Electrometer, Zenger’s...... 
Elm-leaf beetle, the 

Elephant, Asiatic, the 

Elephant, white, Barnum’s 
Elephants, how caught...... 
Elevator, liquid.............. -" 
Elevator, street, Stockholm... 


Energy, electric, ‘measurers of 
Engine, gas, Forest’ 8 . 


Engine, steam, Abraham's 
Engine, steam, Farcot’s 





Engine, steam, Ide. . See 
Engine, spherical, Tow OF ... HOGS 
Engine, sun, Ericsson’s. 86727 


Engineering, mech. instruc tion in. .6904 | 
| Gum ‘dise ase in trees 


| 


Engines of steamer Churchill. e682 
Engines,tramway condensers for. 6TH 


Engravy _—_ negatives, intensif 6687 | 
naa) | Gun, wire, © onstruc tion. 
| Guns, Bange’s system of. 
Guns, experiments with. 
Guns, siege, Bange’s 
Guns, torpedo-boat. . 


L. See 7045 | 





Ensilage, 


Ensilage, sweet “ ae 6836 | 
Entomology and medici ine. é --- 6675 
Entomology, truths applied..... 6963 
Eocene fauna, Patagonia 6788 
Ether, che ~ ~~ een Sl 
Ethnological notes..... 6720 
Ethylene, illum. power . r 

Eustomias (fish).................. HOY 


Evaporation, Weibel ‘sy stem 

Evaporator, solar, Wilson.. 

Ewer, design for o 

Exhibition, International, Nice... #67 

Exploration, submarine, 

H6VUG, HHL], 69ST, WETS, % 7010, 
026, % 7060 
1 


Explosives, heat action ee 

Express trains, English......... 6715 | 
F 

Face painting, stage . osccoscdee 

Farm buildings, concrete 7063 | 


Fauna, Eocene, Patagonia. ———— 








Gas burners, D’ Arsonval's 
Gas, coal, as labor-saver 
Gas, coal, new product 
Gas, coal, sulphur in. 
Gas engine, Seraine’s 
Gas from limed coal. 
Gas from saw dust 
Gas, bydrosulphuric acid 

Gas injector for soap bubbles 
Gas material, peat as 

Gas mixtures, density 

Gas motor, Forest's 

Gas radiator and heater. 

Gas, sewer, and its dangers 
Gas supplied to New York. 
Gases, condensation of. ‘ 
Gases, solids, liquids, weyers 


Gauge, rain, simple 
Gear motion, irregular 


Ge nlatine neg “pativ es, inte nsifying 
Gelatine a watives, stripping 


Geological ex plorations, U. 
Germinating apparatus 
Gilding by immersion. 
Glacial period, causes of. 
Glaciation, ancient, 
ae Botanic Garden. . 


— houses, construction 
Glass, ruby, substitute, . 
Glass, tin and lead in : 
Glucose, prec ipitation of. 


Gold- find, California, first 


Grapnel, cable, new 





Grass trees, Australian... 


Grecian antiquities 
Greek coins, ancient, discover y 
Gree nland expec. .. Nordenskjold. 


Greely search expedition 

Greenheart, Demerara... .. 

Ground conduc tors, arrangem nt. #7040 
° HRS 


.#6869 | Handkere hie f motion for loom. 
.6828 | Hands, workmen's, wounds 
eT | Handwriting.. 
| Happy Ne -w Year (engrayv ing).. 
| Health, re sation c lothing to.. 
Heat action of explosives. . 
Heat and voltaic action 


Heat- _— separation of. 


Heliogrs spate ‘plates, process. 
Hereford Cathedral ; 

Hive-bee, cells, origin, 
Hoist, ash, for ~ repeat - 


Holothurians, deop-esa, 


Hong-Kong, Vic toria : 
Hops, —— repeated. . 


Horse ‘show sing and e le c er icity. 


House drainage and refuse... 
Houses, glass, construction...... 
House of Parliament, ronan. sate 
pommins bird, ruby 
iyacinths, show beds of.. 





20 | } Hydraulic propu sion 
Hydrogen amalgam.... 
Hydrogen, liquefaction of 
Hydr« wen peroxide. — tion, 


Hydrosulphuric acid gas. 
Hygrometer, electric reading 


lee pe hme y ‘theory of 
Illuminated surfaces, v isibili 
Iuminating © ~ ‘s Station, 





fmaploane nts, Me ~ 4 “an, old 
Incandescent light, Edison 


Incubators for infants. .. 
Indian yellow, piuri.. 
Indians of New Mexico. . 
Indians, Santa Barbara 
Inertia, illustration of 
Injection water, cooling 

Injec tor, mas, for —_ bubbles 


Intensifier for gelatine plates. 
Inulas, a few good... 





Driven well, Brooklyn Ferry boat, railway » coos HINES 
Drying app., Levicel’s Filter, army, improved . HOSS | 
Dodder-p Sot, the... Filter, automatic , HOT | 
Duck-shooting, Montauk Filter, carbon, improved.... 6939 | Hone y ants 
Du Moncel, Theodore Filter, Piefke’s : %7053 
Dugong of Queensland Filter, sponge, Perret’s wenn MOTH 
Dumas, Jean Baptiste. Filter, vaseline ane cane 7001 
Dust-free spaces Filters, Hyatt’s. #70 | 
Dwellings for artisans.. Filters, sponge os .*782 
Dynamo, Bright's. ... s Filtering app., Schuricht’s..... *OT17 
Dynamo, Edison- Hopkinson .. %6827  ~Fingarry, Stirlingshire : GRO 
Dynamo-electric machines, prog 1026 Fire-e xtinguishe r, new «+. HOOOT 
Dynamo, Fe rranti,.... .. ¥6%30 Fires, theater, protection from. ...%6820 
Dy namo, Siemens’.. — %0685 Fire alarm, electric #7089 | 
Dynamo, Thompson’s.......... 6929 Fireworks, Japanese . .. . og 
Dynamo, Victoria............. .%0e28 ~=Fish, micro live-box for cee eo ORB 
Dynamo, Weston. ... %6828 Fish, micro-parasites of. san 6692 | 
3 | Dynamometer, Puplus’... ... ¥004 Fishes, deep sea nin %OUTS lf 
KOT | Fishes, rare meapisneasen 6853 | Hy 
BH E Fisheries, Spanish : 
6900 Flask, sulphate, for photog. 
#6365 | Earthenware, manufacture.........6834 Flower garden, color in...... | 
.6830 | Earthquake, great, Java. *6754 Flour, how to test eccens 
6674 | Earthquake, Java. . ..6707 Flying machine, prob........ 
%7005 | Earthquakes and buildings... 672 Food for pigs a 
..6877 | Earth’s mass, increase of ..+.+...6849 Foot-bath, warm, effec ts. 
.6674 | Eecles steeple, Norfolk #6884 Foot-lathe, marine . 
6950 ' Eclipses, diffract. phenom 704 Forearm, case of injury ins 
71; Economy, poor 6667 Fortress guns, Bange’s. 
Eddy stone lighthouse, new........ #667) | Fossil fields, Oregon. nani 
Edison light in Germany..... 6t2 | Foundry, Widnes................... r 
48 | Ege hatching by electricity ..¥6783  Freestones quarries, Sydne y eens 6814 
6745 | Egypt, camel cavairy in............ #6872 | Freight car truck, 6,w heel .. . ROTI 
#6876 | Egypt, pigeons of ae ime Freight cars, English and Amer... ..6846 
6907 | El Gobernador, locomotive ....¥%6775 | Friction experiments, re —_ _ HON 
62 | Elecampanes, best. 6017 | Friction machine............. 
#6874 | Electric apparatus, Munich........ #6711 | Frigorifere, Vincent's. 
7057 | Electric batteries, cost .. .. 6708 | Fruit growing 
é&21 | Electric blasting machine *7039 Fuel, gaseous. 
6KR | Electric cables, underground. 7069) «~Furnaces, chare oal.. 
7056 | Electric currents,app.to measure... #6910 | Furnaces, gus bars for. 
6874 | Electric energy, measurers of ¥T018 Furnaces, smoke- burning 6898, #0768 
6977 | Electric Exhibition, Vienna....... #6823 | Furniture, English, old........... HOT 
6916 | Electric fire alarm #70 
6916 | Electric grapnel for cables. ....... #6850 | G 
6784 | Electric horse shoeing.. sees % 7069 
. ¥7007 | Electric incubator -seeces ss. MOTS3 | Galathodes (crustacean) #7010 
6763 | Electric launches ° . #6856 | Galltly, rose . . + HORS 
#6843 | Electric light, Davy’s e xpe rim'ts.. #6858 | Galvanometer, Deprez.. . HTS 
#6825 | Electric light in Scala Theater. ....#7008 | Galvanometers, Wiedemann’s.....%#6712 
Electric light, Radiguet’s . HERD) Garden, botanic, Glasgow 2 HOG 
Electric lighting station, N. Y .¥67R | Garden, flower, color in .... HGR 
6755 Electric mach., dynamo, Bright's. #6031 Garden frame, improved . «ROUT 





lodine, determination... 
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7076 


Iodoform, acetylene from.. 6911 
Iron and steel, magnet 
Iron armor plate, testing 
Iron, band-saw for 

Iron, cast, how to harden 

Iron clad Riachuelo, 

Iron clads, French 

Iron direct from ore. 

Iron industry, Brazil 

Iron, magnetic polarity in 
Iron pipes, large, manufacture 
Jron sulphate in steam boilers 
Irrigation, California 

Island, volcanic, new 

Ivy, forms of 


Stine’ 


. F680 
767 
OOT6 

HS 


J 


Jaeger, Dr. Gusta. 

Java earthquake 

Java, earthquake in : 
Jeannette expedition, last of 
Jug, tin, ornamental 


K 


Kaibab, grand canon 
Kerosene, origin of name 
Key, non-sparking 

Kilns, charcoul! 
Knowledge, six gateways 
Krakatoa, eruption ot 


6878 

in 

iT 

P HUSO 
HUTA, a 


L 


Laboratory, Paris school. 
Laboratory, Pasteur’s , 
Lacustrine villages, Swiss.. 

Lake dwellers, Swiss 

Lake Hawea 

Lake Tahoe 

Lamp, Cruto 

Lantern, chemical exper, in 
Lantern, magic, Kircher’s 
Lantern transparencies, coloring 
Lantern transparencies, prep 
Larch worm, th 

Lathe, wagon- spoke 

Lathe for ships 

Launches, electric 

Launching torpedoes, app 

Lead 

Lead in potte 4 und lass 
Leander, H. 

Leech bite, Ae es from 

Leipzig, ornaments of post office 
Le Marceau, iron clad 

Lens, ancient, discovery 

Le Stanley, steamer 

Leucojum vernum 

Liberty, statue of 

Lite boat, new. 

Life boat, novel 

Light, action on colors 

Light, conversion into electricity 
Light, elect., Davy'’s experiments 
Light, oxygen produced by 
Light, standard, new. 
Lighthouse, Eddystone, uew 
Lighthouse reflectors, cleaning 
Lighting app., incandescent 
Lighting, photography of 

Lime and its uses 

Limestone, blue in 
L’Indomptable, iron clad 

Linen chest, oa 
Liquid elevator 
Liquids, solids, gases, 
Live box, 
Locomotive, 


* 6991 
684 
7055 »> 


HORS 
HHHSS 
7041 


analogy 
microscopical, for fish 
El Gobernador 
Locoinotive for portable railway 
Locomotion, road, steam,centenary 
Locomotives; uir, for mines 3 
Locomotives, condensers for 
London, bridge and subway 
London, growth of 

Looms, new motion for 
Lorelei, statue of 
Lubricants, compar. 
Lunar heat.. 

Lynx and grouse 


friction 


™ 


Machine gun, Gardner 
Macrurus (fish) 
Madrid, Puerta del Sol 
Magic image, Japanese 
Magic lantern, Kircher’s 
Magnetic balance, Hughes’ 
Mugnetic balance, the.. 
Magnetic meridian, movement of 
Magnetic phenom., reproduction 
Magnetic separator, new... é 
Magnetism, mechan. theory 
Magnetism, terrestrial 
Malaria, observations on 
Malting, pneunratic 
Manganese bronze. oon 
Manholes on pipe sewe 1s 
Manure, composition of 
Maori chief, Mete Kingi 
Marigraph, electric. 
Marine crank-pin machine 
Marshes, drainage of 
Martini-Henry, race horse 
Mathematical puzzle. 
Matter, existence of, nature. 
Meuasurer of energy, Siemens’ 
Measuring app., electric 
Mechanical engineering, institut’ 
Mechanics’ Institute, England 
Medical science and entomology 
Melbourne, railway stations 
Memory onen 
Memphis, sewage system 
Mercuric Sovdlper 
@Mercury distiller, new 
Mercury, vapor of, pressure 
Meroe, pyramids of 
Mersey tunnel 
Metal bars and plates, testing 
Metal rollers, how to cut. 
Metals, blue in 
Metals, change of v olume. 
Metals, equivalents of a“ 
Metals in electrolytes... 
Metallic solutions, reduction 
Mete Kingi, chief ° 
Meter, water, Dreyer & Co.'s. 
Methuselahs, modern eee 
Micro-parasites of fish 
Microphone, a simple 
Microphone transmitter, 
Microscopic live-box 
Milk, digestdpility 
Millet.. “‘? 
Mill, oil, improved 
Mills, sound 
Mineral res®urces of U. 8 
qilines, air locomotives for,,, 


Wreden 


| Pile 


SCIENTIFIC 


Mines, blasting in +00 
Minneapolis, post office ‘at. 
Mirrors, cleaning 
Miryachit, new disease, 
Mongoose and cobra 

Mont Dore, Cheshire 

Mont St. Michel... 
Monument to Gen, 
Moon, heat of 
Moon, rainbow rings around 
Morse alphabet, translation 
Me tar, blue in 

Mortar, rifled, Bange's 
Moth, orchid, greater 
Motion, gear, irreg!-iar 
Motor, diffusion 
Motor, electric, 
Motor, electric, Kravog! 
Motor, electric, railway 
Motor, eleqtro-mag., Siemens 
Motor, ga 
Motor, gus, Seraine’s 

Motor, sun, Ericsson's 
Motor, wind, new 

Mould machine, Sagnes’ 
Mountain tobacco 
Mountains, California, origin 
Music and reptiles 

Music, reading 


Reasolo's. 


N 


Navy, British, new ships of 
Needle, play of the 
Negatives, clearing solutions 
Negatives, collodion 
Negatives, gelatine, 
Newatives of engravings, 
Negatives, stripping filin 
Nematocarcinus (crustacean) 
Neoscopelus (fish) 

Neostoma (fish 

Nerves, new disease of 
Nevada, aluminum in 

New Caledonia, notes on 

New Mexico, Indians of 

New Zealand scenery 

Nice, International Exhibition 
Nickel, electro-deposition 
Nickel, electroplating with 
Nickel plating on zine 

Nickel plating solutions 
Night-lamp clock 

Nilsson, Professor 

Nitric acid, test for 

Nitrogen, soliditic ation of 
Nordensk jold’s ex pedition 
Nuts, standard 


intensifier 
inten 


0 


Oak in «a glass of water 
Odontoglossum Rossi 
Oil, croton 

Oilin California 

Oil mill, improved. 

Oil of wintergreen 

Oil, olive 

Oleum gaultheriv 

{ e oil, 

( hid moth, the 

Ore separator, magnetic 

Ores, treatment by electrolysis 
Oregon, fossil tields of 

( gon, prehistoric pits in, 
Ornament 

Oxyyven, atomation of 
Oxywven in ebullition, 
Oxygen, production by light 
Oyster, proliticness of . 
Oysters, rearing 
Ozone, action on anthracene 


P 


Paint, blistering of. 
Painting, blue in 
Panama Canal 
Panel, ornamental. 
Pantograph, improved 
Painting, face, stage 
Paper hanging, blue in 
Paper, photo-printing on 
Paper, wall, poisonous 
Pantanemone, the 

Parallel curves 

Parasites, micro, of tishes 
Paratoluidine suiph. as reagent 
Park, Drinkstone 

Pasteur’s laboratory 
Patayonia, Eocene fauna 
Patent Office, reorganization 
Patterns, yarnish for 

Peach wall at Ditton Park 
Pears, how they fruit 

Peat as gas material , 
Pentacrini and poly pus 
Petroleum, formation 
Petroleum in California 
Petroleum residue, utilization 
Petroleum wells, Ba 
Phakenopsis granditiora 
Pharmaceutical apparatus 
Phenol in Pinus 
Phenomenon, physiological 


| Phosphorescent bricks 
Phosphoric acid, crystallize ition. 


Photo-block .printing 
Photographic 
Photographing on wood 


processes, devel 


, ceramic 
. Instantaneous 
plates for 
P hotome ter, Ze nger’s 
Photo prints, mounting 
Photo reliefs, reproduction 
Photo-thermometer, Michuelis’ 
Phogoty pes 
Physics, Paris school. 
Physics without apparatus 
Physiological phenomenon, a 
Piano, double, new 
Pigeons, Egyptian 
Pigments, poisonous 
Pigs, food for 
Pile, Esteve'’s 5 
Pile, Leclanché, modificatien 
Pile, oxide of copper 
Pile, standard, Reynier’s 
work, app. to register 
Piles, electric, cost 
Piles, secondary 
Piles, secondary, connecting 
Pimeleine from petroleum 
Pin turning machine; improved 
Pine Tower, England 
Pinus, phenol in . 
Pipes, iron, large, manuf. 
Pipes, water, concrete. 
Pipe sewers, manholes 
Pits, prehistoric, Oreggn... 
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Piuri, or Indian yellow 
Planetary wheel trains 
Plant, a new 
Plaster casts, 
Plates, dry 
Plating, electro, 
Plating, nick« 
Play of the nee 
Plow, Chinese 
Plutella, cabbage 

Pneumatic malting 

Pointer, long haired. 

Polarity in iron 

Polarizing prism, new 
Polygon, how to draw 

Pompeii 

Poor economy 

Poppy anemones 

Post office, Leipzig, ornaments 
Post office, Minneapolis 
Potassium and its uses 
Pottery, colors for 

Pottery, lead and tin in 

Press, cloth, hydraulic 

Prince Adalbert, corvette 
Printing blocks, relief 
Printing, photo-block 
Printing processes, new 
Prints, bichromate 

Prints, blue, larwe 

Prints, how to mount 

Prisin, polarizing, new 
Problems, two useful 
Profiling machine, Garvin's 
Propulsion, hydraulic 
Protoplasm, continuity of 
Ptychogaster (crustacean) 
Pueblos of New Mexico 
Puerta del Sol, Madrid 
Pulleys, corrugated disk 
Pullman, city of 

Pulsometers, valves for 

Pump, vacuum, Neveux’s 
Pumps, horse-power, French 
Puzzle, mathematical 
Pyramid, great, theories 
Pyramids of Meroe 
Pyrometer, Boulier's 
Pyrometer, water, 
Pyrotechny, Japanese 


a 


Quadrant electrometer, the 
Quarries, freestone, Sydney 
Quicksand, shafts sunk in...... 
Quicksand, sinking through 
Quinces, culture of . 


KR 


reducing, ets 


with nickel 


Rabies, laboratory to study. 
Race horse Martini-He _ 
Radiator, gas os 
Rainbow rings 

Rain guuge, simple 

Railroad bridge, Rondout 
Railroad grades, trunk line 
Railroad, St. Gothard 

Railroad trains, express, English 
Railroads, street, car for, new 
Railway, Atlantic & Pacifie. 
Railway bridge, Bismarck 
Railway bridge, Hull 

Railway, clectric, Vienna 
Railway ferry boat 
Railway, portable, car 
Railway, ship, Suez 
Railway, single-rail 
Railway stations, Melbourne 
Railway, telpher 

Railway train, fastest 

Kailway, wire rope, Kighi 
Railways, Amer., speed on 
Railways, cable, Chicago 
Railways, magnetism on 
Ramie, new industry 
Raspberries, culture of 
Receiver, telegraph, Davy's 
Receiver, telegraph, Morse’s... 
Rectory, Wales 

Refrigerating air sdeade 
Reets, coral, origin of —— 
Reptiles and music 
Resistances, appar. 
Resistances, electric, 
Retort, ame cigam 
Retort pipes, apparatus for. 
Rheometer, Ze nger’s 
Riachuelo, iron-clad 
Rifles, experiments with ‘ 
Righi Vaudois wire-rope railway 
River currents, appar. to study 
Riveting 
Rock drill, 
Rocelline.. 
Rollers, mets il. how tocut 
Rome, discoveries in 

Roof coverings 

Root cutter, Barbet's.. 
Roots, oxygen from 

Rose gall-tly 

Roses, propagation of 
Ruapehu, steamer, new 
Ruby glass, substitute 
Russian petroleum industry 
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Sable Island, submergence 
Saboya, Italian yacht 
Safety-valve, improved 
Salamis, treasures of 
Saltpeter, analysis of 
Sampan, Chinese 
Sanatorium, Holloway 
Sand, blue in 
Santa Barbara Indian relics 
Saw, band, for iron 
Saws, circ ular, grinding 
Sawdust, gas from 
Scala theater, electric 
School, City of London 
School of Physics, Paris.. 
School, technical, Crefeld 
Scientific station, French 
rew threads, standard 
rew vessels, vibrations 
«<i separator, new 
‘ismology, syne hronous 
‘lenium in sulph, acid 
‘parator, Gatward’s 
‘epurator, magnetic, new 
Serpents and their venom 
Set collar, threaded 
Sewage system of Memphis. 
Sewage, what to do with 
Sewer gas and its dangers 
Sewers, pipe, manholes 
Shadows, clectric 
Shafts, crank, forging, etc 
Shafts, sinking in sand...., 


light. 
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Shears, circular, for paper 

Ship builders, valuable wood for 
Ship, iron-clad, Riachuelo.. 

Ship of war Prince Adalbert. 
Ship of war Leander 

Ship railway, Suez 

French.. 

Ships’ models, speed experiments 
Ships of British navy, new . 
Ships, war, U. 8., new 
Shock, electric, when fatal 
Show beds of hyacinths 
Shrubs, noteworthy 

Siege guns, Bange’s 

Silk, elasticity of 
Silk-producing bombyves 
Silkworms, wild ‘ 

Silver, electro-chem. equiv.. 
Silver, recovery from baths 
Siphon, Falconetti’s 

Siphon, hydro-electric 

Sky, red 

Slating, blue in 

Sleep, a long 
Smoke-burning furnaces 
Smoke-consuming furnaces 
Snake charmers 

Snow flakes 

Snow-shoe racing 

Solar evaporator, Wilson’s.. 
Solar surroundings 

Soup bubbles, appar. to blow 
Solenoid, Von Beetz’s 
Solids, liquids, and gases, analogy. 
Solutions, metallic, reduction 
Sound-mills 

Soup, Liebig’s, for infants 
Sorghum sugar 

Sound transmission apparatus 
Sounding ap paresue. 2 ‘ 
Sounding lead, Thibaudier 
Spathiphy lium dechardi 

Peed experiments, ship 

Seed on American railways 
Speed on canals 

Spherical engine, Tower 

Spices, nutritive value 

Spirvwea, anew 

Spirit of content 

Spokes, wagon, lathe for 

Sponge filters P 
Square root, approxim. 
St. Gothard railroad 
Statice suworowii 
Stations, circumpolar 
Statue of Liberty 
Statue of Lorelei 

Statue of the Roel Hunter 
Steam and water cock, new 
filters for. 
Steam boilers, iron sulph in 
Steam car for tramways 
Steam derrick car 

Steam engine, Abraham's. 
Steam engine, Farcot's 
Steam engine, Ide’s 
Steam engine, spherical 
Steam, generation otf 
Steam governor, [de’s 
Steam hammer, 10-ton. 
Steam power, cost of . 
Steam road locomo., centenary. 
Steamships, ash-hoist for 
Steam vessels, vibration 

Steam yacht Saboya. 

Steamer Churchill 

Steamer Le Stanley. 

Steamer Ruape ra ne w. 
Steamers, war, , ne w 

Steel and iron, magnet. susce pt. 
Steel beams and struts 

Stee? cruisers, U. 8., new 

Steel wheels, forgrec 

Stellar system, Lambert's theory 
Still, a. 
Stockholm, street elevator 
Stone, building, blue in.. 

Stone quarrying, Sydney 
Stones, building, decay of 
Stoves, blast, heating surface. 
Strawberry, transplanting the, 
Street elevator, Stockholm 
Street railroads, car foi 
Strontium carbonate, app 
Struts and beams, steel 
Submarine cables, grapnel for 
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Subway, new, London 
ship railway 
r cane decorticating mach 
r, Sorghum... 
Sulphur compounds, Oxidation.... 
Sulphur, extraction of 
Sulphur in coal gas, estimation 
Sulphuric acid, formation. ... 
Sulphuric acid, selenium in.. 
Sun and sun spots 
Sun motor, Ericsson's 
Sun, eclipse, phenom 
Sun, surroundings of the 
Sun glow, the 
Suns, the universe of 
Sunsets, glowing, the 
Sunsets, remarkable. 
Swiss lake dwellers 


T 


Talbotype, the 
Taieeen, vo of, 
i , WHOST, HOTS, TOO, % 
Tartar emetic, substitute for 
Tea-cups, earthen, how made 
Technical school, Crefeld 

eeth, how to preserve 
Teeth, new amalgam for 
Telegraphy, accumulators for 
Telegraph alph., Morse, trans 
Telegraph com. to light ships. 
Telegraph, Cooke & Wheatstone 
Telegraph, Davy’s 
Telegraph, early history. 
Telegraph, electric, first. 
Telegraph, electric, history, 


Telegraph, Jacobi’s 
T aph, Magrini’s 
uph, Morse’s first 
‘wraph, Steinheil’s 
Telegraph, W heatstone’s. 


Telegraphy among the Greeks 


Telephone yes simple 
Telephone, Dvorac 

Telephone trans. without rec 
Telephones, Drawbaugh’s 
Telephonic ap Pp. Thompson's. 
Telephony and telegraphy. 

Te ‘Iphe -rage.. 

Terrestrial magnetism 

Test pieces for bars and plates. 
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Testing machine, cement. 
Testing machine, Fairbanks’ 
Theater fires, prote ction from 
Thater, Scala, electric lighing. 
The rmograph, new 
Thermometer, electric reading 
Thermometer, photo., deep sea 
Thermon ‘r, notes on the 
Thermometrograph, new 
Thermopile, standard. 
Thermostat, a simple 
Thought, latent 

Tides, app. to measure 
Tiles, ancient 

Time, standard 

Time, standard, fighters.. 
Tinctures by improved p 
Tin in pottery and glass 
Tobacco, mountain 
Tobogganing 

Tonic sol-fa re ading music, 
Torpedo apparatus, improved 
‘Torpedo boat guns . 
Torpedo boat, Danishgpew 
Torpedo lines, gr seoalller 

Train, fastest, England 

Trains, express, English 
‘Transmitter, Dvorack’s 
Transmitter, microphone, W reden 
‘Transmitter, Morse’s 
Transmitter, Steinheil’s. 


Transmitte r, Wa eatstone’s.. 
antern, coloring 


Transparenc 

Transparencies, lantern, prep 
‘Transplanting trees 

Tramway car, steam 
Tramway engines, condensers for 
Tropa natans, fruit 

Trees, apple and pear 

Trees, grass, Australian 
Trees, gum disease in 

Trees, heights, measur ing.. 
rrees, noteworthy 

‘Trees, underspraying, ap p. for 
Trees, when to 7 “ape 
Tricycle, electric, new. 
Tricycles, climbing... 
Troutand trout culture . 
Truck, 6-wheel, car..... 
Tunnel, Ariberg. 

Tunnel, _ rsey. 

Tunnel, Gothard. .. 
Tunnel, w ashington aqueduc t. 
Tunnels, thre e-way 

Turbines, application of 
Turkish bathe for horses 
Turning machine, ball. 
Twilight, to find time of 
Type machine, Hepburn’: 
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Uranic nitrate, . 
8 station.. 


U. 8. Lluminating Co.’ 
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Vacuum pump, Neveux’s 
valve, safety. improved 
Valves and valve gear, Ide 
Valves for pulsometers. . 
Vapor of mercury, pressure... 
Varnish for patterns... —_ 
“aseline, manufacture. 
‘aults, convenient.. 
Victoria, Hong-Kong... 
Vienna City Hall. 
Vienna Electric Exhibition 
Vienna electric railway oune 
Vienna House of Parliament 
Vineries, obscured glass in. 
Vinery at Chiswick. 
Visual avea in the brain... 
Voleano, Bogoslotf 


9 | Voleanic eruption in Alaska 


Voltameters, copper... . 
Voltameters at Vienna Ex 
Von Goeben, monument to 
Von Schmerling, Dr.... ne 
Voting machine, Daville’s 


w 


Wagon-spokes, lathe for. 
Wall papers, poisonous. 
Walls, concrete, how made. 
Washington aqued. tunnel 
Waste waters, purifying. 
Warship, Prince Adalbert. 
War ship, Riac ‘huelo 
War ships, j 
War steamers, 1 . 
Watch hands, bluing 
Water and steam cock, 
Water rape, “ws the 
Water fuel 
Water, inje c tion. cooling 
Water meter, Dreyer & Co.'s. 
Water pipes, concret 
Water, potable, organic 
Water pyrometer, new. 
Water, some properties of... 
Water-supply, California 
Water, temperatures of. 
Waters, hardness in. 

Wedl, Dr. Kar! 

Weight, unit, division of 
We ights and Measures, Bureau. 
Well, driven, Brooklyn. 

Wells, petroleum, Baku..... 
Wet plate negatives, inte nsif. 
Wheelbarrow, Chinese. . 
Wheel trains, planetary 
Wheels, steel, forged. .* 
Widnes Foundry Co 
Wine, acetic acid in, estimation. 
Wind, daily variations. . 

Wind force.. 

Wind motor, new . 

Wintergreen oil 

Wire-gun construction ‘ 
Wire-rope railway, Righi.. 
Wood, blue in 

Wood, greenheuart 

Wool washing mac hine, Mehi's 
Workmen's hands, wounds of 
Worm, larch, the 


new. 
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| Worms, cabbage, de stroye rs. 


Wounds of hands ; 
Wrestlers, use of stre ngth 
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Italian 
piuri 


Yacht Saboya, 
Yellow, Indian, 


Zine, nickel plating on 
Zincographic process 
Zircon 











